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Text:
 (B) DISCUSS INTERIM RESPONSE
   ACTION ALTERNATIVES, IF ANY, THAT WERE CONSIDERED; (C) PROVIDE THE
   ARMY'S RATIONAL FOR THE ALTERNATIVE SELECTED; (D) PRESENT THE ARMY'S
   FINAL ARAR DECISION; (E) SUMMARIZE THE SIGNIFICANT COMMENTS RECEIVED
   REGARDING THE IRA AND THE ARMY'S RESPONSES TO THOSE COMMENTS; AND (F)
   ESTABLISH AN IRA DEADLINE FOR COMPLETION OF THE IRA, IF APPROPRIATE.

   EACH OF THE ABOVE ISSUES IS ADDRESSED IN THIS DOCUMENT.  COMMENTS
   REGARDING THE DRAFT FINAL ALTERNATIVES ASSESSMENT FOR OTHER
   CONTAMINATION SOURCES INTERIM RESPONSE ACTION, SHELL SECTION 36 TRENCHES
   (SHELL 1989A) WERE ADDRESSED IN WRITTEN RESPONSES INCLUDED IN THE FINAL
   ALTERNATIVES ASSESSMENT FOR OTHER CONTAMINATION SOURCES INTERIM RESPONSE
   ACTION, SHELL SECTION 36 TRENCHES (SHELL 1990) AND ARE SUBSTANTIVELY
   INCORPORATED INTO THIS DOCUMENT, WHERE APPROPRIATE.

   STRATEGIES AND SYSTEM ALTERNATIVES WERE EVALUATED BASED ON THEIR ABILITY
   TO MEET THE OBJECTIVE OF THE IRA AND ACHIEVE THE CRITERIA OF PROTECTION
   OF HUMAN HEALTH AND THE ENVIRONMENT, REASONABLENESS OF COST,
   COST-EFFECTIVENESS, ATTAINMENT OF ARARS TO THE MAXIMUM EXTENT
   PRACTICABLE, TIMELINESS, AND CONSISTENCY WITH AND CONTRIBUTION TO THE
   FINAL RESPONSE ACTION.  THE PREFERRED ALTERNATIVE IS A PHYSICAL BARRIER
   (E.G., SLURRY WALL OR SHEET PILING) THAT ENCIRCLES THE TRENCHES AND A
   SOIL AND VEGETATIVE COVER TO EFFECTIVELY ELIMINATE RECHARGE AND THE
   CONSEQUENTIAL NEED TO EXTRACT GROUNDWATER.

   #SD
   SITE DESCRIPTION

   LOCATION AND SITE HISTORY

   THE SHELL TRENCHES ARE LOCATED IN THE SOUTH-CENTRAL PORTION OF SECTION
   36 OF THE RMA (FIGURE 2-1).  THEY WERE USED FROM 1952 TO 1965 FOR LAND
   DISPOSAL OF LIQUID AND SOLID WASTES GENERATED FROM THE MANUFACTURE OF
   PESTICIDES IN THE SOUTH PLANTS.  ALTHOUGH NO DEFINITIVE RECORDS EXIST,
   THE SITE OF THE TRENCHES MAY ALSO HAVE BEEN USED FOR DISPOSAL BY THE
   ARMY PRIOR TO 1952 (SHELL 1982).

   APPROXIMATELY THIRTY-ONE TRENCHES, LOCATED IN EIGHTEEN EAST-WEST
   TRENDING ROWS, WERE EXCAVATED, PARTIALLY FILLED WITH LABORATORY AND
   PLANT WASTES, AND COVERED WITH EXCAVATED SOILS (FIGURE 2-2).  THE
   TRENCHES WERE EXCAVATED FROM 5 TO 10 FEET BELOW THE SURFACE OF THE
   GROUND.  THEY ARE BETWEEN 10 AND 20 FEET WIDE AND ARE SEPARATED BY 3 TO
   23 FEET OF UNDISTURBED SOIL (HLA 1986).  THE TRENCHES AND SURROUNDING
   BERMS COVER APPROXIMATELY 8 ACRES.

   A VARIETY OF ORGANIC AND INORGANIC COMPOUNDS CONTAINED IN BULK OR
   DRUMMED PROCESS INTERMEDIATES, OFF-SPECIFICATION PRODUCT, AND LABORATORY
   SAMPLE FILTERS -- AS WELL AS RAGS, PLASTIC AND METAL CANS, GLASS JARS,
   PIPING, PIPE FITTINGS, AND INSULATION -- WERE  DISPOSED IN THE TRENCHES.
   THE EXACT COMPOSITION AND QUANTITIES OF THE ASSORTED WASTES DISPOSED IN
   THE TRENCHES ARE NOT KNOWN.

   HYDROGELOGY

   THE TRENCHES ARE UNDERLAIN BY 8 TO 17 FEET OF MODERATELY WELL-SORTED,
   FINE-GRAINED, UNCONSOLIDATED SAND INTERPRETED TO BE EOLIAN IN ORIGIN
   (FIGURE 2-3).  THIS EOLIAN SAND UNIT IS UNDERLAIN BY 6 TO 11 FEET OF
   SILTY CLAY INTERPRETED TO BE ELUVIAL IN ORIGIN.  THE ELUVIAL CLAY UNIT
   FORMS A LAYERS OF LOW PERMEABILITY THAT INHIBITS THE VERTICAL MIGRATION
   OF CONTAMINANTS FROM THE TRENCHES.



   TWO HYDROGEOLOGIC UNITS, CORRESPONDING TO THE EOLIAN AND ELUVIAL UNITS,
   HAVE BEEN IDENTIFIED IN THE TRENCH AREA.  THE WATER TABLE BENEATH THE
   TRENCHES OCCURS IN THE EOLIAN SAND UNIT APPROXIMATELY 6 TO 12 FEET
   BENEATH GROUND SURFACE (FIGURE 2-4).  GROUNDWATER IN THIS UNIT FLOWS
   FROM THE SOUTH TO THE NORTH-NORTHWEST.  THE ESTIMATED HYDRAULIC
   CONDUCTIVITY IS 1 X (10-3) TO 5 X (10-3) CM/SEC.

   THE ELUVIAL CLAY UNIT FORMS A LAYER OF LOW PERMEABILITY UNDERLYING THE
   SATURATED EOLIAN SAND UNIT.  IN CORE SAMPLES, IT APPEARS MOIST BUT MAY
   NOT BE SATURATED.  ASSUMING SATURATION, THE ESTIMATED VERTICAL HYDRAULIC
   CONDUCTIVITY IS 1 X (10-6) CM/SEC OR LESS.

   LOCAL RECHARGE TO THE EOLIAN SAND UNIT IS BELIEVED TO OCCUR WITHIN THE
   TRENCH AREA.  BASED ON ESTIMATES OF FLOW AND RECHARGE, LOCAL RECHARGE
   MAY ACCOUNT FOR A SIGNIFICANT PORTION (I.E., UP TO 100 PERCENT) OF
   GROUNDWATER FLOW THROUGH THE TRENCHES.

   NATURE AND EXTENT OF CONTAMINATION

   THE SHELL TRENCHES HAVE BEEN SHOWN TO BE A SOURCE OF SOIL AND
   GROUNDWATER CONTAMINATION FOR NUMEROUS VOLATILE AND SEMI-VOLATILE
   COMPOUNDS (EBASCO 1987 AND 1988; SHELL 1989A AND 1989B).  IN ADDITION, A
   DENSE NON-AQUEOUS PHASE LIQUID (DNAPL) WAS FOUND IN ONE WELL
   APPROXIMATELY 100 FEET NORTH OF THE NORTHERNMOST TRENCH.  THE DNAPL HAS
   A SPECIFIC GRAVITY OF 1.324 AND A KINEMATIC VISCOSITY OF 17.30
   CENTISTOKE (I.E., ONE AND ONE-THIRD TIMES DENSER AND TWENTY TIMES MORE
   VISCOUS THAN WATER).  IT CONSISTS OF ORGANOCHLORINE PESTICIDES, VOLATILE
   HALOGENATED ORGANIC COMPOUNDS, AND SEMI-VOLATILE HALOGENATED ORGANIC
   COMPOUNDS.  BASED ON THE COMPOSITION OF THE DNAPL AND ITS PROXIMITY TO
   THE SITE, THE DNAPL IS BELIEVED TO HAVE ORIGINATED FROM THE SHELL TRENCHES.

   #IRA
   INTERIM RESPONSE ACTION OBJECTIVE

   THE OBJECTIVE OF THIS IRA IS TO REDUCE THE LATERAL MIGRATION OF
   DISSOLVED AND SEPARATE-PHASE (I.E., DNAPL) CONTAMINANTS EMANATING FROM
   THE SHELL TRENCHES.  THE VERTICAL MIGRATION OF CONTAMINANTS IS INHIBITED
   BY THE ELUVIAL CLAY UNIT DESCRIBED IN SECTION 2.O.

   #IRAA

   INTERIM RESPONSE ACTION ALTERNATIVES

   THE PREFERRED ALTERNATIVE FOR THIS IRA WAS SELECTED BY (A) EVALUATING
   ALTERNATIVE STRATEGIES (I.E., GENERAL INTERIM RESPONSE ACTIONS) AGAINST
   CRITERIA LISTED IN THE FEDERAL FACILITY AGREEMENT, (B) SELECTING A
   PREFERRED STRATEGY, (D) COMBINING APPROPRIATE TECHNOLOGIES INTO SYSTEM
   ALTERNATIVES, (E) EVALUATING THE SYSTEM ALTERNATIVES BASED ON THE SAME
   CRITERIA, AND (F) SELECTING A PREFERRED SYSTEM ALTERNATIVE BASED ON ITS
   ABILITY TO MEET THE IRA CRITERIA.

   THE CRITERIA USED TO ASSESS STRATEGY AND SYSTEM ALTERNATIVES ARE
   SPECIFIED IN THE FEDERAL FACILITY AGREEMENT AND INCLUDED:

   (1) PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT;

   (2) REASONABLENESS OF COST;

   (3) COST-EFFECTIVENESS;

   (4) ATTAINMENT OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS



   (ARARS), TO THE MAXIMUM EXTENT PRACTICABLE;

   (5) TIMELINESS; AND

   (6) CONSISTENCY WITH AND CONTRIBUTION TO THE EFFICIENT PERFORMANCE OF
   THE FINAL RESPONSE ACTIONS, TO THE MAXIMUM EXTENT PRACTICABLE.

   ALTERNATIVE STRATEGIES

   THE STRATEGIES THAT WERE CONSIDERED FOR THIS IRA ARE:

   (1) NO ACTION:

   (2) MONITORING/MAINTENANCE;

   (3) EXCAVATION;

   (4) IN-SITU REMEDIATION; AND

   (5) CONTAINMENT

   EACH STRATEGY WAS EVALUATED BASED ON ITS ABILITY TO MEET THE IRA
   CRITERIA.  HOWEVER, IF A STRATEGY DID NOT MEET THE OBJECTIVE OF THE IRA
   -- WHICH IS TO REDUCE THE LATERAL MIGRATION OF CONTAMINANTS EMANATING
   FROM THE SHELL TRENCHES IT WAS ELIMINATED WITHOUT DISCUSSION OF ITS
   ABILITY TO MEET ANY OF THE IRA CRITERIA.

   NO ACTION

   THE NO ACTION ALTERNATIVE WAS ELIMINATED AS A STRATEGY FOR THIS IRA
   BECAUSE IT DOES NOT MEET THE OBJECTIVE OF THE IRA, WHICH IS TO REDUCE
   THE LATERAL MIGRATION OF CONTAMINANTS EMANATING FROM THE SHELL TRENCHES.

   MONITORING/MAINTENANCE

   A MONITORING/MAINTENANCE STRATEGY CONSISTS OF (1) MONITORING GROUNDWATER
   AND AIR AT SUFFICIENT FREQUENCIES TO ENSURE KNOWLEDGE OF ANY CHANGE IN
   THE EXTENT OF CONTAMINATION UNTIL IMPLEMENTATION OF THE FINAL REMEDY,
   AND (2) IMPLEMENTING INSTITUTIONAL CONTROLS TO PREVENT OR REDUCE HUMAN
   AND NON-HUMAN BIOTIC ACCESS TO THE AREA OF CONTAMINATION.  SIMILAR TO
   THE NO ACTION STRATEGY, THE MONITORING/MAINTENANCE STRATEGY WAS
   ELIMINATED BECAUSE IT DID NOT MEET THE OBJECTIVE OF THE IRA.

   EXCAVATION

   AN EXCAVATION STRATEGY CONSISTS OF REMOVAL OF THE CONTENTS OF THE
   TRENCHES AND CONTAMINATED SOILS, FOLLOWED BY TEMPORARY STORAGE OF THE
   REMOVED MATERIAL AND/OR TREATMENT AND DISPOSAL OF THESE MATERIAL.
   ALTHOUGH AN EXCAVATION STRATEGY MEETS THE IRA OBJECTIVE OF REDUCING THE
   LATERAL MIGRATION OF CONTAMINANTS EMANATING FROM THE SHELL TRENCHES, IT
   DOES NOT MEET THE IRA CRITERIA OF TIMELINESS, REASONABLENESS OF COST, OR
   COST-EFFECTIVENESS.

   EXCAVATION, WASTE CHARACTERIZATION, AND EVALUATION AND IMPLEMENTATION OF
   TREATMENT TECHNOLOGIES OR CONSTRUCTION OF AN INTERIM WASTE STORAGE
   FACILITY WOULD REQUIRE SIGNIFICANT PERIODS OF TIME (FOUR TO FIVE YEARS)
   AND BE VERY COSTLY (POTENTIALLY $100 MILLION OR MORE).  THE LARGE TIME
   PERIODS AND COSTS ESTIMATED FOR THIS STRATEGY RESULT FROM THE
   HETEROGENEITY, COMPLEXITY, AND CHARACTER OF THE MATERIALS IN THE
   TRENCHES.

   IN COMPARISON TO CONTAINMENT (WHICH MEETS THE OBJECTIVE OF THE IRA AND
   ATTAINS ALL THE IRA CRITERIA), EXCAVATION AND WASTE CHARACTERIZATION IS



   NOT TIMELY, REASONABLE IN COST, OR COST-EFFECTIVE.  FOR THESE REASONS,
   IT WAS ELIMINATED AS A VIABLE STRATEGY FOR THIS IRA.

   IN-SITU REMEDIATION

   IN-SITU REMEDIATION COMPRISES TREATMENT TECHNOLOGIES THAT ARE CONDUCTED
   IN PLACE (I.E., WITHOUT EXCAVATING OR EXTRACTING ANY MATERIALS).  THESE
   TECHNOLOGIES INCLUDED VITRIFICATION AND VACUUM VENTING.  VACUUM VENTING
   WAS ELIMINATED BECAUSE IT WAS NOT APPROPRIATE FOR THE LARGE
   CONCENTRATIONS OF CONTAMINANTS IN THE SHELL TRENCHES.  VITRIFICATION WAS
   ELIMINATED BECAUSE OF THE UNPREDICTABLE RELATIONS THAT MIGHT OCCUR IN
   THE PRESENCE OF METAL DRUMS CONTAINING ORGANIC LIQUIDS.

   CONTAINMENT

   A CONTAINMENT STRATEGY CONSISTS OF A PHYSICAL BARRIER, RECOVERY TRENCH,
   OR GROUNDWATER INTERCEPTION SYSTEM THAT INHIBITS THE LATERAL MIGRATION
   OF CONTAMINANTS AWAY FROM THE SHELL TRENCHES.  IT MEETS THE OBJECTIVE OF
   THE IRA AS WELL AS ALL THE IRA CRITERIA.  A CONTAINMENT STRATEGY
   PROTECTS HUMAN HEALTH AND THE ENVIRONMENT BY INHIBITING CONTAMINANT
   MIGRATION; IT IS REASONABLE IN COST AND COST-EFFECTIVE (I.E., LESS THAN
   $3 MILLION); IT CAN BE EXPECTED TO MEET ARARS TO THE MAXIMUM EXTENT
   PRACTICABLE AND CAN BE IMPLEMENTED IN A TIMELY MANNER (TWO YEARS OR
   LESS); AND IT CAN REASONABLY BE ASSUMED TO BE CONSISTENT WITH AND
   CONTRIBUTE TO THE EFFICIENT PERFORMANCE OF THE FINAL RESPONSE ACTION BY
   REDUCING THE SPREAD OF CONTAMINATION DURING THE IRA.

   IN SUMMARY, A CONTAINMENT STRATEGY FULFILLS ALL THE ASSESSMENT CRITERIA
   REQUIRED FOR INTERIM RESPONSE ACTIONS UNDER THE FEDERAL FACILITY
   AGREEMENT, WHILE THE OTHER STRATEGIES DO NOT.  FOR THESE REASONS,
   CONTAINMENT IS SELECTED AS THE PREFERRED STRATEGY FOR THE SHELL TRENCHES IRA.

   SYSTEM ALTERNATIVES

   THREE SYSTEM ALTERNATIVES THAT ACHIEVE THE STRATEGY OF CONTAINMENT WERE
   DEVELOPED AND EVALUATED USING THE IRA CRITERIA LISTED IN THE BEGINNING
   OF THIS CHAPTER.  THEY ARE:

            (1)  CONSTRUCTING AND OPERATING A RECOVERY TRENCH DOWNDIP AND
                 DOWNGRADIENT OF THE SHELL TRENCHES AND EXTRACTING
                 GROUNDWATER AND DNAPLS;

            (2)  ENCIRCLING THE SHELL TRENCHES WITH A PHYSICAL BARRIER AND
                 EXTRACTING GROUNDWATER; AND

            (3)  ENCIRCLING THE SHELL TRENCHES WITH A PHYSICAL BARRIER AND
                 CONSTRUCTING A SOIL AND VEGETATIVE COVER.

   ALL OF THE ABOVE SYSTEM ALTERNATIVES MEET THE OBJECTIVE OF THE IRA, ARE
   PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, CAPABLE OF ACHIEVING
   ARARS TO THE MAXIMUM EXTENT PRACTICABLE, TIMELY, REASONABLE IN COST, AND
   CONSISTENT WITH THE FINAL RESPONSE ACTIONS TO THE MAXIMUM, EXTENT
   PRACTICABLE.  THEREFORE, THEY WERE PRIMARY EVALUATED ON
   COST-EFFECTIVENESS AND FUNCTIONAL ADVANTAGES OR DISADVANTAGES.

   CONSTRUCTING AND OPERATING A RECOVERY TRENCH DOWNDIP AND DOWNGRADIENT
   AND EXTRACTING GROUNDWATER AND DNAPLS

   THE FIRST ALTERNATIVE CONSISTS OF CONSTRUCTING A RECOVERY TRENCH DOWNDIP
   AND DOWNGRADIENT OF THE SHELL TRENCHES.  THE RECOVERY TRENCH WOULD BE
   KEYED INTO THE ELUVIAL CLAY.  GROUNDWATER AND DNAPLS WOULD BE COLLECTED
   IN AND EXTRACTED FROM THE RECOVERY WASTEWATER FACILITY; DNAPLS WOULD BE
   PLACED IN AN ONSITE TEMPORARY STORAGE FACILITY.



   THE POTENTIAL ADVANTAGE OF THIS ALTERNATIVE IS THAT IT ACTIVELY REMOVES
   CONTAMINANTS FROM THE SHELL TRENCHES SITE.  HOWEVER, THE TOTAL AMOUNT OF
   CONTAMINANTS THAT WOULD BE REMOVED FROM THE SITE DURING THE IRA IS
   INSIGNIFICANT RELATIVE TO THE TOTAL AMOUNT OF CONTAMINANTS THAT EXIST AT
   THE SITE BECAUSE OF THE HIGH VISCOSITY (I.E., TWENTY TIMES THAT OF
   WATER) AND CONSEQUENTLY LOW FLOWRATES OF DNAPL.

   THE PRESENT VALUE OF THIS ALTERNATIVE IS ESTIMATED TO BE APPROXIMATELY
   $2,900,000.  THIS COST IS NEARLY DOUBLE IN COST TO THE THIRD ALTERNATIVE
   (SECTION 4.2.3) AND IS NOT JUSTIFIED BY A COMMENSURATELY HIGHER LEVEL OF
   CONTAINMENT THAN THE THIRD ALTERNATIVE.  FOR THESE REASONS, IT IS NOT
   BELIEVED TO BE COST-EFFECTIVE AND IS ELIMINATED AS A VIABLE ALTERNATIVE
   FOR THIS IRA.

   ENCIRCLING SHELL TRENCHES WITH A PHYSICAL BARRIER AND EXTRACTING GROUNDWATER

   THE SECOND ALTERNATIVE CONSISTS OF ENCIRCLING THE TRENCHES WITH A
   PHYSICAL BARRIER AND REGULATING WATER LEVELS WITHIN THE ENCLOSURE BY
   EXTRACTING GROUNDWATER.  THE PHYSICAL BARRIER WOULD BE KEYED INTO THE
   ELUVIAL CLAY.  EXTRACTED GROUNDWATER WOULD BE TREATED IN THE CERCLA
   WASTEWATER FACILITY.  DNAPLS WOULD NOT BE EXTRACTED.

   THIS ALTERNATIVE HAS THE POTENTIAL ADVANTAGE OF MAINTAINING A REVERSE
   GRADIENT ACROSS THE PHYSICAL BARRIER.  HOWEVER, BECAUSE THE SATURATED
   THICKNESS OF EOLIAN SEDIMENTS IS SO SMALL AND THE LIFE OF THE IRA SO
   SHORT, A REVERSE GRADIENT IS NOT NECESSARY TO EFFECTIVELY CONTAIN
   CONTAMINANTS DURING THIS IRA.

   THE PRESENT VALUE OF THIS ALTERNATIVE IS ESTIMATED TO BE APPROXIMATELY
   $2,900,000.  SIMILAR TO THE FIRST ALTERNATIVE, THIS ALTERNATIVE IS
   NEARLY TWICE AS EXPENSIVE AS THE THIRD ALTERNATIVE WITHOUT A
   COMMENSURATELY HIGHER LEVEL OF CONTAINMENT.  THEREFORE, IT IS NOT
   COST-EFFECTIVE AND IS ELIMINATED AS A VIABLE ALTERNATIVE FOR THIS IRA.

   ENCIRCLING SHELL TRENCHES WITH A PHYSICAL BARRIER AND CONSTRUCTING A
   SOIL AND VEGETATIVE COVER.

   THE THIRD ALTERNATIVE CONSISTS OF ENCIRCLING THE SHELL TRENCHES WITH A
   PHYSICAL BARRIER AND PROVIDING A SOIL AND VEGETATIVE COVER TO INHIBIT
   RECHARGE.  THE PHYSICAL BARRIER WOULD BE KEYED INTO THE ELUVIAL CLAY.
   THE SOIL AND VEGETATIVE COVER WOULD EFFECTIVELY ELIMINATE RECHARGE AND,
   THEREFORE, ELIMINATE THE NEED TO EXTRACT GROUNDWATER FROM WITHIN THE
   ENCLOSURE.

   THE PRIMARY FUNCTIONAL ADVANTAGES OF ENCIRCLING THE TRENCHES AND
   ELIMINATING RECHARGE ARE MINIMAL OPERATION AND MAINTENANCE.  BOTH
   GROUNDWATER AND DNAPLS WITHIN THE ENCLOSURE WOULD BE CONTAINED, BUT
   NEITHER WOULD NEED TO BE EXTRACTED OR TREATED AS PART OF THIS IRA.
   THESE FUNCTIONAL ADVANTAGES RESULT IN LOWER COSTS THAN THE OTHER
   ALTERNATIVES THAT RECOVER GROUNDWATER AND/OR DNAPLS FOR SIMILAR
   EFFECTIVENESS.  THE PRESENT VALUE OF THIS ALTERNATIVE IS ESTIMATED TO BE
   APPROXIMATELY $1,500,000.  THIS COST IS APPROXIMATELY ONE-HALF THAT OF
   THE FIRST TWO ALTERNATIVES.

   THIS THIRD ALTERNATIVE IS PROTECTIVE OF HUMAN HEALTH AND THE
   ENVIRONMENT, IS REASONABLE IN COST, COST-EFFECTIVE, CAN BE EXPECTED TO
   ACHIEVE ARARS TO THE MAXIMUM EXTENT PRACTICABLE, CAN BE IMPLEMENTED IN A
   TIMELY MANNER, AND IS EXPECTED TO BE CONSISTENT WITH AND CONTRIBUTE TO
   THE EFFICIENT PERFORMANCE OF THE FINAL RESPONSE ACTION.  FOR THESE
   REASONS, IT IS SELECTED AS THE PREFERRED ALTERNATIVE FOR THIS IRA.

   #CE



   CHRONOLOGY OF EVENTS

   THE SIGNIFICANT EVENTS THAT LEAD TO THE DECISION TO SELECT A CONTAINMENT
   SYSTEM WITH A SOIL AND VEGETATIVE COVER AS THE PREFERRED ALTERNATIVE FOR
   THE SHELL SECTION 36 TRENCHES IRA ARE AS FOLLOWS:

   DATE                                EVENT

   JUNE 1987         THE STATE OF COLORADO, SHELL OIL COMPANY, US EPA, AND
                      US ARMY AGREED TO 13 INTERIM RESPONSE ACTIONS
                      (INCLUDING THE SHELL SECTION 36 TRENCHES).

   JUNE 1987          THE US ARMY COMPLETED FINAL PHASE I CONTAMINATION
                      ASSESSMENT REPORT, SITE 36-3: INSECTICIDE PIT,
                      VERSION 3.3 (EBASCO 1987).

   SEPTEMBER 1988     THE US ARMY COMPLETED FINAL PHASE II DATA ADDENDUM,
                      SITE 36-3: INSECTICIDE PIT, VERSION 3.1.

   FEBRUARY 1988 PROPOSED CONSENT DECREE LODGED IN THE CASE OF US V. SHELL
                 OIL COMPANY WITH THE US DISTRICT COURT IN DENVER,
                 COLORADO.  THE CONSENT DECREE SPECIFIED 13 INTERIM
                 RESPONSE ACTIONS (INCLUDING THE SHELL SECTION 36
                 TRENCHES).

   FEBRUARY 1989 THE FEDERAL FACILITY AGREEMENT SPECIFIED THAT THE SHELL
                 SECTION 36 TRENCHES SITE IS ONE OF SEVERAL SITES WHERE
                 INTERIM RESPONSE ACTIONS ARE PROPOSED.

   SEPTEMBER 1989     SHELL OIL COMPANY SUBMITTED DRAFT FINAL ALTERNATIVES
                      ASSESSMENT FOR OTHER CONTAMINATION SOURCES, INTERIM
                      RESPONSE ACTION, SHELL SECTION 36 TRENCHES, RMA
                      (SHELL 1989A) TO THE US ARMY.  THE ARMY ISSUED THIS
                      REPORT TO THE ORGANIZATIONS AND THE STATE ON
                      SEPTEMBER 29, 1989 FOR REVIEW AND COMMENT.  RESULTS
                      OF FIELD INVESTIGATIONS AND PROPOSED ALTERNATIVES
                      WERE PRESENTED.  CONTAINMENT WAS RECOMMENDED AS THE
                      PREFERRED STRATEGY.

   NOVEMBER 1989 SHELL OIL COMPANY RECEIVED COMMENTS FROM THE US EPA, US
                 ARMY, US DOI, AND THE STATE ON THE DRAFT FINAL
                 ALTERNATIVES ASSESSMENT FOR OTHER CONTAMINATION SOURCES,
                 INTERIM RESPONSE ACTION, SHELL SECTION 36 TRENCHES, RMA ON
                 NOVEMBER 2, 1989.

   DECEMBER 1989 SHELL OIL COMPANY SUBMITTED RESULTS OF FIELD
                 INVESTIGATIONS CONDUCTED AUGUST AND SEPTEMBER 1989, SHELL
                 SECTION 36 TRENCHES, ROCKY MOUNTAIN ARSENAL (SHELL 1989B)
                 TO THE US ARMY.  THE ARMY ISSUED THIS REPORT TO THE
                 ORGANIZATIONS AND THE STATE ON DECEMBER 21, 1989.

   #DIRA
   DESCRIPTION OF THE INTERIM RESPONSE ACTION

   THE SELECTED STRATEGY FOR THE SHELL TRENCHES IRA IS CONTAINMENT.  EACH
   OF THE THREE SYSTEM ALTERNATIVES DESCRIBED IN SECTION 4.2 ARE VIABLE
   OPTIONS THAT MEET THE OBJECTIVE OF THE IRA, ARE PROTECTIVE OF HUMAN
   HEALTH AND THE ENVIRONMENT, CAN ATTAIN ARARS TO THE MAXIMUM EXTENT
   PRACTICABLE, AND CAN BE IMPLEMENTED ON A TIMELY BASIS.  ON A COST BASIS,
   THE PHYSICAL BARRIER ENCIRCLING THE TRENCHES WITH A SOIL AND VEGETATIVE
   COVER (I.E., PASSIVE CONTAINMENT) IS THE MOST REASONABLE AND
   COST-EFFECTIVE.



   FOR THESE REASONS, THE PREFERRED INTERIM RESPONSE ACTION CONSISTS OF A
   PHYSICAL BARRIER ENCIRCLING THE TRENCHES AND A SOIL AND VEGETATIVE
   COVER.  THE PHYSICAL BARRIER WILL BE KEYED INTO THE ELUVIAL CLAY.  THE
   EXACT LOCATION AND NORTHERNMOST EXTENT OF THE PHYSICAL BARRIER WILL BE
   BASED ON ALL AVAILABLE DATA DURING ENGINEERING DESIGN.  THE SOIL AND
   VEGETATIVE COVER WILL BE CONSTRUCTED TO PREVENT RECHARGE AND THE
   CONSEQUENTIAL RISE OF WATER LEVELS WITHIN THE ENCLOSURE.

   IN ADDITION TO A PASSIVE CONTAINMENT SYSTEM, A FIELD INVESTIGATION OF
   DNAPLS THAT MAY EXIST DOWNGRADIENT AND DOWNDIP OF THE KNOWN LOCATION OF
   DNAPLS (I.E., WELL 36517) WILL BE CONDUCTED.  BASED ON THE RESULTS OF
   THE INVESTIGATION, AN INTERIM RESPONSE ACTION (IF NECESSARY) WILL BE
   PROPOSED EITHER AS A MODIFICATION OF THIS IRA PURSUANT TO PARAGRAPH
   22.16 OF THE FEDERAL FACILITY AGREEMENT OR AS A SEPARATE, NEW IRA
   PURSUANT TO PARAGRAPH 22.1(1) OF THE FEDERAL FACILITY AGREEMENT.

   THE MAJOR ASSUMPTIONS UPON WHICH THE SELECTION OF THIS PASSIVE
   CONTAINMENT SYSTEM ALTERNATIVE IS BASED WILL BE VERIFIED DURING THE
   PREPARATION OF THE IMPLEMENTATION DOCUMENT FOR THIS IRA.  IF DIFFERENCES
   BETWEEN THE ASSUMED AND ACTUAL CONDITIONS ARE SIGNIFICANT, THE SELECTION
   OF THIS ALTERNATIVE MAY BE RE-EVALUATED.

   #IP
   IRA PROCESS

   THE IRA PROCESS FOR THE SHELL TRENCHES IRA IS AS FOLLOWS:

   1. AS LEAD PARTY, SHELL PREPARED A DRAFT FINAL ALTERNATIVES ASSESSMENT
   FOR OTHER CONTAMINATION SOURCES, INTERIM RESPONSE ACTION, SHELL SECTION
   36 TRENCHES, RMA.  THE REPORT WAS SUBMITTED TO THE US ARMY FOR ISSUANCE
   TO THE DEPARTMENT OF INTERIOR (DOI) AND THE OTHER ORGANIZATIONS AND THE
   STATE FOR REVIEW AND COMMENT.  COMMENTS WERE SUBMITTED BY THE US ARMY,
   US DOI, US EPA, AND THE STATE.

   2. AFTER THE ISSUANCE OF THE DRAFT FINAL ALTERNATIVES ASSESSMENT, DNAPLS
   WERE DISCOVERED IN A WELL AT THE SITE.  BASED ON THIS DISCOVERY AND ON
   CONCERNS ABOUT ADEQUATE TIME FOR REVIEW BY THE US EPA AND THE STATE, THE
   DATES FOR ISSUANCE OF BOTH THE FINAL ALTERNATIVES ASSESSMENT AND THE
   PROPOSED DECISION DOCUMENT WERE POSTPONED TO JANUARY 26, 1990.

   3. SHELL, DOI, AND THE OTHER ORGANIZATIONS AND STATE WILL BE AFFORDED
   THE OPPORTUNITY TO PARTICIPATE, AT THE RMA COMMITTEE LEVEL, IN THE
   IDENTIFICATION AND SELECTION OF ARARS PERTINENT TO THIS IRA.

   4. AS LEAD PARTY, SHELL SUBMITS THIS PROPOSED DECISION DOCUMENT FOR THE
   SHELL SECTION 36 TRENCHES IRA TO THE US ARMY FOR ISSUANCE TO THE DOI AND
   OTHER ORGANIZATIONS AND STATE.  IT INCLUDES THE ARMY'S FINAL ARARS
   DECISION.  UPON ISSUANCE, THE PROPOSED DECISION DOCUMENT IS SUBJECT TO A
   30 DAY PUBLIC COMMENT PERIOD DURING WHICH THE OTHER ORGANIZATIONS AND
   STATE, THE DOI, OR ANY OTHER PERSON MAY COMMENT ON IT.  TIME PERMITTING,
   THE ARMY SHALL HOLD AT LEAST ONE PUBLIC MEETING DURING THE COMMENT
   PERIOD TO INFORM THE COMMUNITY IN THE VICINITY OF THE ARSENAL ABOUT THIS IRA.

   5. PROMPTLY AFTER THE CLOSE OF THE COMMENT PERIOD, SHELL WILL SUBMIT THE
   DRAFT FINAL DECISION DOCUMENT FOR THE SHELL TRENCHES IRA TO THE US ARMY
   FOR TRANSMITTAL TO THE DOI AND OTHER ORGANIZATIONS AND STATE.

   6. WITHIN 20 DAYS AFTER ISSUANCE OF THE DRAFT FINAL DECISION DOCUMENT
   FOR THE SHELL TRENCHES IRA, AN ORGANIZATION (INCLUDING THE STATE IF IT
   HAS AGREED TO BE BOUND BY THE DISPUTE RESOLUTION PROCESS, AS REQUIRED BY
   THE FEDERAL FACILITY AGREEMENT, OR DOI UNDER CIRCUMSTANCES SET FORTH IN
   THE FEDERAL FACILITY AGREEMENT) MAY INVOKE DISPUTE RESOLUTION.  DISPUTE



   RESOLUTION MAY CONCERN EITHER THE PROPOSED IRA OR THE ARMY'S ARAR DECISION.

   7. AFTER THE CLOSE OF THE PERIOD INVOKING DISPUTE RESOLUTION (IF DISPUTE
   RESOLUTION IS NOT INVOKED) OR AFTER THE COMPLETION OF DISPUTE RESOLUTION
   (IF INVOKED), SHELL SHALL SUBMIT A FINAL DECISION DOCUMENT FOR THE SHELL
   TRENCHES IRA TO THE ARMY.  THE FINAL DECISION DOCUMENT WILL INCLUDE
   COMMENTS RECEIVED ON THE PROPOSED DECISION DOCUMENT AND RESPONSES TO
   THOSE COMMENTS.  THE ARMY SHALL THEN ISSUE A FINAL DECISION DOCUMENT TO
   THE OTHER ORGANIZATIONS, THE STATE, AND DOI.  IF DISPUTE RESOLUTION HAS
   BEEN INVOKED, THE DECISION MAY BE SUBJECT TO JUDICIAL REVIEW IN
   ACCORDANCE WITH SECTION 39.2 OF THE FEDERAL FACILITY AGREEMENT.

   8. FOLLOWING ISSUANCE OF THE FINAL IRA DECISION DOCUMENT, SHELL SHALL BE
   THE LEAD PARTY RESPONSIBLE FOR DESIGNING AND IMPLEMENTING THE IRA IN
   CONFORMANCE WITH THE DECISION DOCUMENT.  SHELL SHALL ISSUE A DRAFT
   IMPLEMENTATION DOCUMENT TO THE DOI AND THE OTHER ORGANIZATIONS FOR
   REVIEW AND COMMENT.  THIS DRAFT IMPLEMENTATION DOCUMENT SHALL INCLUDE
   FINAL DRAWINGS AND SPECIFICATIONS, FINAL DESIGN ANALYSES, A COST
   ESTIMATE, AND A SCHEDULE FOR IMPLEMENTATION OF THE IRA.

   9. AS LEAD PARTY FOR DESIGN AND IMPLEMENTATION OF THIS IRA, SHELL WILL
   ISSUE THE FINAL IMPLEMENTATION DOCUMENT, AS DESCRIBED ABOVE, AND WILL BE
   RESPONSIBLE FOR IMPLEMENTING THE IRA IN ACCORDANCE WITH THE IRA
   IMPLEMENTATION DOCUMENT.

   #ARAR
   APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS FOR THE REMEDIATION
   OF OTHER CONTAMINATION SOURCES (SECTION 36 TRENCHES) INTERIM RESPONSE ACTION.

   INTRODUCTION

   THESE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)
   ADDRESS A SPECIFIC AREA IDENTIFIED FOR EVALUATION FOR REMEDIATION PRIOR
   TO THE ISSUANCE OF A RECORD OF DECISION (ROD) FOR THE ONPOST OPERABLE
   UNIT OF THE ROCKY MOUNTAIN ARSENAL.  THE REMEDIAL ACTIONS SELECTED
   INVOLVE MONITORING FOR THE ARMY TRENCHES AND A CONTAINMENT APPROACH
   INVOLVING A PHYSICAL BARRIER AND COVER FOR THE SHELL TRENCHES.  SOME
   STANDARDS ARE DISCUSSED IN GENERAL TERMS, TO BE FURTHER DEFINED AS MORE
   SPECIFIC REMEDIAL ACTIONS ARE IDENTIFIED.

   AMBIENT OR CHEMICAL-SPECIFIC ARARS

   AMBIENT OR CHEMICAL-SPECIFIC REQUIREMENTS SET CONCENTRATION LIMITS OR
   RANGES IN VARIOUS ENVIRONMENTAL MEDIA FOR SPECIFIC HAZARDOUS SUBSTANCES,
   POLLUTANTS, OR CONTAMINANTS.  SUCH ARARS EITHER SET PROTECTIVE CLEANUP
   LEVELS FOR THE CHEMICALS OF CONCERN IN THE DESIGNATED MEDIA OR INDICATE
   AN APPROPRIATE LEVEL OF DISCHARGE BASED ON HEALTH AND RISK-BASED
   ANALYSES AND TECHNOLOGICAL CONSIDERATIONS.

   THE OBJECTIVES OF THIS IRA ARE DISCUSSED IN THE FINAL ASSESSMENT
   DOCUMENTS.  THIS IRA WILL BE IMPLEMENTED PRIOR TO THE FINAL REMEDIATION
   TO BE UNDERTAKEN IN THE CONTEXT OF THE ONPOST OPERABLE UNIT ROD.  THE
   LISTS OF SPECIFIC CONTAMINANTS INCLUDED IN THE FINAL ASSESSMENT
   DOCUMENTS HAVE BEEN COMPLETED BASED UPON THE FIELD DATA CONCERNING THESE
   SPECIFIC SOURCES.  THE MEDIA OF CONCERN HERE ARE THE WATER AND THE SOILS
   IN THE TRENCH AREAS CONSIDERED FOR REMEDIATION.  HOWEVER, NO AMBIENT OR
   CHEMICAL SPECIFIC ARARS WERE IDENTIFIED CONCERNING LEVELS OF
   CONTAMINANTS FOR SOILS.  SINCE THE SELECTED APPROACHES FOR THIS IRA DO
   NOT INVOLVE THE TREATMENT OF GROUNDWATER FROM THE AREA OF EITHER THE
   ARMY OR SHELL TRENCHES, NO CHEMICAL SPECIFIC ARARS CONCERNING WATER WERE
   SELECTED FOR THIS IRA.



   AIR EMISSIONS

   THE APPROACHES SELECTED BY THIS IRA DO NOT INVOLVE THE OPERATION OF ANY
   TREATMENT SYSTEM WHICH WILL RESULT IN AIR EMISSIONS.  THE CAPPING IN THE
   AREA OF THE SHELL TRENCHES IS EXPECTED TO SUBSTANTIALLY REDUCE ANY
   CURRENT EMISSIONS COMING FROM THE SOILS IN THEIR CURRENT STATE.  THE
   MONITORING TO TAKE PLACE IN THE AREA OF THE ARMY TRENCHES WILL NOT
   AFFECT ANY EMISSIONS THAT MAY ORIGINATE IN THAT AREA, BUT AIR MONITORING
   WILL IDENTIFY ANY POTENTIAL CONCERNS REGARDING EMISSIONS FROM THIS AREA.

   THE STANDARDS CONTAINED AT 40 CFR PART 50 WERE REVIEWED AND DETERMINED
   TO BE NEITHER APPLICABLE NOR RELEVANT AND APPROPRIATE TO APPLY AS
   SPECIFIC LIMITATIONS TO THIS IRA.  THESE STANDARDS APPLY TO AIR QUALITY
   CONTROL REGIONS (AQCR), WHICH ARE MARKEDLY DISSIMILAR FROM THE AREA
   WITHIN WHICH ACTIVITY IS BEING CONDUCTED PURSUANT TO THIS IRA.  AN AQCR
   IS GENERALLY A VERY LARGE AREA, COVERING MANY SQUARE MILES.  THE
   TRENCHES COVER AN EXTREMELY SMALL AREA, FAR SMALLER THAN AN AQCR.  THESE
   STANDARDS ARE NOT GENERALLY APPLIED TO SPECIFIC EMISSIONS SOURCES, SUCH
   AS AUTOMOBILE TAILPIPES OR SMOKESTACKS.  THESE CONSIDERATIONS LEAD TO
   THE DETERMINATION THAT THESE AMBIENT AIR STANDARDS ARE NEITHER RELEVANT
   NOR APPROPRIATE TO APPLY AS SPECIFIC LIMITATIONS WITHIN THE CONTEXT OF
   THIS IRA.

   OTHER AIR STANDARDS, SUCH AS THOSE CONTAINED AT 40 CFR PARTS 60 AND 61
   AND SIMILAR STATE STANDARDS SUCH AS THOSE CONTAINED AT 5 CCR 1001-10,
   REGULATION 8 WERE NOT CONSIDERED AS POTENTIAL ARARS SINCE THE IRA WILL
   NOT INCLUDE A TREATMENT SYSTEM WHICH CAUSES AIR EMISSIONS.

   LOCATION-SPECIFIC ARARS

   LOCATION-SPECIFIC REQUIREMENTS SET RESTRICTIONS ON ACTIVITIES, DEPENDING
   ON THE CHARACTERISTICS OF THE SITE OR THE IMMEDIATE ENVIRONMENT, AND
   FUNCTION LIKE ACTION-SPECIFIC REQUIREMENTS.  ALTERNATIVE REMEDIAL
   ACTIONS MAY BE RESTRICTED OR PRECLUDED, DEPENDING ON THE LOCATION OR
   CHARACTERISTIC OF THE SITE AND THE REQUIREMENTS THAT APPLY TO IT.

   PARAGRAPH 44.2 OF THE FEDERAL FACILITY AGREEMENT PROVIDES THAT "WILDLIFE
   HABITAT(S) SHALL BE PRESERVED AND MANAGED AS NECESSARY TO PROTECT
   ENDANGERED SPECIES OF WILDLIFE TO THE EXTENT REQUIRED BY THE ENDANGERED
   SPECIES ACT (16 USC 1531 ET SEG.), MIGRATORY BIRDS TO THE EXTENT
   REQUIRED BY THE MIGRATORY BIRD TREATY ACT (16 USC 703 ET SEG.), AND BALD
   EAGLES TO THE EXTENT REQUIRED BY THE BALD EAGLE PROTECTION ACT, 16 USC
   688 ET SEG."

   WHILE THIS PROVISION IS NOT AN ARAR, THE STATUTORY REQUIREMENTS ARE
   ARARS AND WILL BE COMPLIED WITH FOR PURPOSES OF THIS IRA.  BASED ON
   WHERE FACILITIES RELATED TO THIS IRA ARE LIKELY TO BE LOCATED THE ARMY
   BELIEVES THAT THIS IRA WILL HAVE NO ADVERSE IMPACT ON ANY ENDANGERED
   SPECIES OR MIGRATORY BIRDS OR ON THE PROTECTION OF WILDLIFE HABITATS.
   COORDINATION WILL BE MAINTAINED WITH THE US FISH AND WILDLIFE SERVICE TO
   ENSURE THAT NO SUCH ADVERSE IMPACT ARISES FROM IMPLEMENTATION OF THIS IRA.

   THE PROVISIONS OF 40 CFR 6.302(A) AND (B) REGARDING CONSTRUCTION THAT
   WOULD HAVE AN ADVERSE IMPACT ON WETLANDS OR BE WITHIN A FLOODPLAIN ARE
   CONSIDERED RELEVANT AND APPROPRIATE TO APPLY IN THE CONTEXT OF THIS IRA.
   THE ARMY WILL COMPLY WITH THESE REGULATIONS TO THE MAXIMUM EXTENT
   PRACTICABLE TO AVOID CONSTRUCTION CONDUCTED PURSUANT TO THIS IRA IN A
   MANNER THAT WOULD HAVE AN ADVERSE IMPACT ON WETLANDS OR BE WITHIN A
   FLOOD PLAIN.

   THE REGULATIONS AT 40 CFR 230 WERE REVIEWED AND DETERMINED NOT TO BE
   APPLICABLE WITHIN THE CONTEXT OF THIS IRA BECAUSE NO DISCHARGE OF
   DREDGED OR FILL MATERIAL INTO WATERS OF THE UNITED STATES IS



   CONTEMPLATED.  BECAUSE THESE REGULATIONS ADDRESS ONLY THE DISPOSAL OF
   SUCH MATERIALS INTO THE WATERS OF THE UNITED STATES, WHICH IS NOT
   CONTEMPLATED, THEY ARE NOT CONSIDERED TO BE RELEVANT AND APPROPRIATE TO
   APPLY IN THE CONTEXT OF THIS IRA.

   THE REGULATIONS AT 33 CFR 320-330 WERE REVIEWED AND DETERMINED TO BE
   NEITHER APPLICABLE NOR RELEVANT AND APPROPRIATE BECAUSE THEY ADDRESS
   ACTIONS AFFECTING THE WATERS OF THE UNITED STATES.  NO SUCH ACTIONS ARE
   CONTEMPLATED WITHIN THE CONTEXT OF THIS IRA.

   ACTION-SPECIFIC ARARS

   DESCRIPTION

   PERFORMANCE, DESIGN, OR OTHER ACTION-SPECIFIC REQUIREMENTS SET CONTROLS
   OR RESTRICTIONS ON ACTIVITIES RELATED TO THE MANAGEMENT OF HAZARDOUS
   SUBSTANCES, POLLUTANTS, OR CONTAMINANTS.  THESE ACTION-SPECIFIC
   REQUIREMENTS MAY SPECIFY PARTICULAR PERFORMANCE LEVELS, ACTIONS, OR
   TECHNOLOGIES AS WELL AS SPECIFIC LEVELS (OR A METHODOLOGY FOR SETTING
   SPECIFIC LEVELS) FOR DISCHARGED OR RESIDUAL CHEMICALS.

   CONSTRUCTION OCCURRING INCIDENT TO THE IRA

   AIR EMISSIONS

   ON THE REMOTE POSSIBILITY THAT THERE MAY BE AIR EMISSIONS DURING THE
   COURSE OF THE CONSTRUCTION ASSOCIATED WITH THIS IRA, THE ARMY HAS
   REVIEWED ALL POTENTIAL AMBIENT OR CHEMICAL-SPECIFIC AIR EMISSION
   REQUIREMENTS.  AS A RESULT OF THIS REVIEW, THE ARMY FOUND THAT THERE
   ARE, AT PRESENT, NO NATIONAL OR STATE AMBIENT AIR QUALITY STANDARDS
   CURRENTLY APPLICABLE OR RELEVANT AND APPROPRIATE TO ANY OF THE VOLATILE
   OR SEMIVOLATILES CHEMICALS IN THE GROUND WATER FOUND IN THE AREA IN
   WHICH CONSTRUCTION IS CONTEMPLATED.

   IN THE CONTEXT OF THIS IRA, THERE IS ONLY A VERY REMOTE CHANCE OF ANY
   RELEASE OF VOLATILES OR SEMIVOLATILES AND, EVEN IF SUCH A RELEASE DID
   OCCUR, IT WOULD ONLY BE INTERMITTENT AND OF VERY BRIEF DURATION (BECAUSE
   THE ACTIVITY THAT PRODUCED THE RELEASE WOULD BE STOPPED AND MODIFIED
   APPROPRIATELY IF A SIGNIFICANT AIR EMISSION, BASED UPON SPECIFIC
   STANDARDS CONTAINED IN THE HEALTH AND SAFETY PLAN, WAS DETECTED BY THE
   CONTRACTOR'S AIR MONITORING SPECIALIST).  THE ARMY HAS SIGNIFICANT
   EXPERIENCE WITH THE CONSTRUCTION OF EXTRACTION AND REINJECTION WELLS AND
   HAS NOT EXPERIENCED ANY PROBLEMS FROM AIR EMISSIONS DURING CONSTRUCTION
   OF SUCH FACILITIES.  SINCE MINIMAL EXCAVATION OF SATURATED MATERIAL IS
   ANTICIPATED, IT IS NOT BELIEVED THAT AIR EMISSIONS ARE LIKELY TO OCCUR,
   AS THEY MIGHT IF LARGE AMOUNTS OF SATURATED MATERIAL WERE EXCAVATED AND
   NECESSITATED DRYING.  THE SITE SPECIFIC HEALTH AND SAFETY PLAN WILL
   ADEQUATELY ADDRESS THESE CONCERNS.  THIS PLAN TO BE DEVELOPED FOR USE IN
   THE IRA WILL DETAIL OPERATIONAL MODIFICATIONS TO BE IMPLEMENTED IN THE
   EVENT MONITORING DETECTS SPECIFIC LEVELS OF SUCH EMISSIONS.

   THE NATIONAL EMISSIONS STANDARDS FOR HAZARDOUS AIR POLLUTANTS (NESHAPS)
   WERE EVALUATED TO DETERMINED WHETHER THEY WERE APPLICABLE OR RELEVANT
   AND APPROPRIATE TO APPLY IN THE CONTEXT OF CONSTRUCTION OF THIS IRA.
   THESE STANDARDS WERE NOT CONSIDERED APPLICABLE BECAUSE THEY APPLY TO
   STATIONARY SOURCES OF THESE POLLUTANTS, NOT TO CONSTRUCTION ACTIVITY.
   THESE STANDARDS WERE NOT CONSIDERED RELEVANT AND APPROPRIATE BECAUSE
   THEY WERE DEVELOPED FOR MANUFACTURING PROCESSES, WHICH ARE SIGNIFICANTLY
   DISSIMILAR TO THE SHORT-TERM CONSTRUCTION ACTIVITY CONTEMPLATED BY THIS IRA.

   THE PROVISIONS OF 40 CFR 50.6 WILL BE CONSIDERED RELEVANT AND
   APPROPRIATE.  THIS STANDARD IS NOT APPLICABLE BECAUSE IT ADDRESSES AIR
   QUALITY CONTROL REGIONS, WHICH ARE AREAS SIGNIFICANTLY LARGER THAN AND



   DIFFERENT FROM THE AREA OF CONCERN IN THIS IRA.  PURSUANT TO THIS
   REGULATION, THERE WILL BE NO PARTICULATE MATTER TRANSPORTED BY AIR FROM
   THE SITE BEYOND THE INSTALLATION BOUNDARY THAT IS IN EXCESS OF 50
   MICROGRAMS PER CUBIC METER (ANNUAL GEOMETRIC MEAN) AND THE STANDARD OF
   150 MICROGRAMS PER CUBIC METER AS A MAXIMUM 24-HOUR CONCENTRATION WILL
   NOT BE EXCEEDED MORE THAN ONCE PER YEAR.

   THE PROVISIONS OF COLORADO AIR POLLUTION CONTROL REGULATION NO. 2,
   CONCERNING ODOR EMISSIONS IS CONSIDERED RELEVANT AND APPROPRIATE TO
   APPLY AT THE INSTALLATION BOUNDARY.

   WORKER PROTECTION

   THE PROVISIONS OF 29 CFR 1901.120 ARE APPLICABLE TO WORKERS AT THE SITE
   BECAUSE THESE PROVISIONS SPECIFICALLY ADDRESS HAZARDOUS SUBSTANCE
   RESPONSE OPERATIONS UNDER CERCLA.  IT SHOULD BE NOTED THAT THESE
   ACTIVITIES ARE PRESENTLY GOVERNED BY THE INTERIM RULE FOUND AT 29 CFR
   1910.120 BUT THAT BY THE TIME IRA ACTIVITY COMMENCES AT THE SITE, THE
   FINAL RULE FOUND AT 54 FR 9294 (MARCH 6, 1989) WILL BE OPERATIVE.  THE
   FINAL RULE BECAME EFFECTIVE ON MARCH 6, 1990.

   GENERAL CONSTRUCTION ACTIVITIES

   THE FOLLOWING PERFORMANCE, DESIGN, OR OTHER ACTION-SPECIFIC STATE ARARS
   HAVE BEEN IDENTIFIED BY THE ARMY AS APPLICABLE:

   COLORADO AIR POLLUTION CONTROL COMMISSION REGULATION NO. 1, 5 CCR
   1001-3, PART III(D)(2)(B), CONSTRUCTION ACTIVITIES:

   A.  APPLICABILITY - ATTAINMENT AND NONATTAINMENT AREAS

   B.  GENERAL REQUIREMENT

   ANY OWNER OR OPERATOR ENGAGED IN CLEARING OR LEVELING OF LAND OR OWNER
   OR OPERATOR OF LAND THAT HAS BEEN CLEARED OF GREATER THAN ONE (1) ACRE
   IN NONATTAINMENT AREAS FOR WHICH FUGITIVE PARTICULATE EMISSIONS WILL BE
   EMITTED SHALL BE REQUIRED TO USE ALL AVAILABLE AND PRACTICAL METHODS
   WHICH ARE TECHNOLOGICALLY FEASIBLE AND ECONOMICALLY REASONABLE IN ORDER
   TO MINIMIZE SUCH EMISSIONS, IN ACCORDANCE WITH THE REQUIREMENTS OF
   SECTION III.D. OF THIS REGULATION.

   C. APPLICABLE EMISSION LIMITATION GUIDELINE

   BOTH THE 20 PERCENT OPACITY AND THE NO OFF-PROPERTY TRANSPORT EMISSION
   LIMITATION GUIDELINES SHALL APPLY TO CONSTRUCTION ACTIVITIES; EXCEPT
   THAT WITH RESPECT TO SOURCES OR ACTIVITIES ASSOCIATED WITH CONSTRUCTION
   FOR WHICH THERE ARE SEPARATE REQUIREMENTS SET FORTH IN THIS REGULATION,
   THE EMISSION LIMITATION GUIDELINES THERE SPECIFIED AS APPLICABLE TO SUCH
   SOURCES AND ACTIVITIES SHALL BE EVALUATED FOR COMPLIANCE WITH THE
   REQUIREMENTS OF SECTION III.D. OF THIS REGULATION.  (CROSS REFERENCE:
   SUBSECTIONS E. AND F. OF SECTION III.D.2 OF THIS REGULATION).

   D. CONTROL MEASURES AND OPERATING PROCEDURES

   CONTROL MEASURES OR OPERATIONAL PROCEDURES TO BE EMPLOYED MAY INCLUDE
   BUT ARE NOT NECESSARILY LIMITED TO PLANTING VEGETATION COVER, PROVIDING
   SYNTHETIC COVER, WATERING, CHEMICAL STABILIZATION, FURROWS, COMPACTING,
   MINIMIZING DISTURBED AREA IN THE WINTER, WIND BREAKS, AND OTHER METHODS
   OR TECHNIQUES.

   COLORADO AMBIENT AIR QUALITY STANDARDS, 5 CCR 1001-14, AIR QUALITY
   REGULATION A, DIESEL-POWERED VEHICLE EMISSION STANDARDS FOR VISIBLE POLLUTANTS:



   A. NO PERSON SHALL EMIT OR CAUSE TO BE EMITTED INTO THE ATMOSPHERE FROM
   ANY DIESEL-POWERED VEHICLE ANY AIR CONTAMINANT, FOR A PERIOD GREATER
   THAN 10 CONSECUTIVE SECONDS, WHICH IS OF SUCH A SHADE OR DENSITY AS TO
   OBSCURE AN OBSERVER'S VISION TO A DEGREE IN EXCESS OF 40 PERCENT
   OPACITY, WITH THE EXCEPTION OF SUBPART B BELOW.

   B. NO PERSON SHALL EMIT OR CAUSE TO BE EMITTED INTO THE ATMOSPHERE FROM
   ANY NATURALLY ASPIRATED DIESEL-POWERED VEHICLE OF OVER 8,500 LBS GROSS
   VEHICLE WEIGHT RATING OPERATED ABOVE 7,000 FEET (MEAN SEA LEVEL), ANY
   AIR CONTAMINANT FOR A PERIOD OF 10 CONSECUTIVE SECONDS, WHICH IS OF A
   SHADE OR DENSITY AS TO OBSCURE AN OBSERVER'S VISION TO A DEGREE IN
   EXCESS OF 50 PERCENT OPACITY.

   C. DIESEL-POWERED VEHICLES EXCEEDING THESE REQUIREMENTS SHALL BE EXEMPT
   FOR A PERIOD OF 10 MINUTES, IF THE EMISSIONS ARE A DIRECT RESULT OF COLD
   ENGINE START-UP AND PROVIDED THE VEHICLE IS IN A STATIONARY POSITION.

   D. THIS STANDARD SHALL APPLY TO MOTOR VEHICLES INTENDED, DESIGNED, AND
   MANUFACTURED PRIMARILY FOR USE IN CARRYING PASSENGERS OR CARGO ON ROADS,
   STREETS, AND HIGHWAYS.

   COLORADO NOISE ABATEMENT STATUTE, CRS SECTION 25-12-103:

   A. EACH ACTIVITY TO WHICH THIS ARTICLE IS APPLICABLE SHALL BE CONDUCTED
   IN MANNER SO THAT ANY NOISE PRODUCED IS NOT OBJECTIONABLE DUE TO
   INTERMITTENCE, BEAT FREQUENCY, OR SHRILLNESS.  SOUND LEVELS OF NOISE
   RADIATING FROM A PROPERTY LINE AT A DISTANCE OF TWENTY-FIVE FEET OR MORE
   THERE FROM IN EXCESS OF THE DB (A) ESTABLISHED FOR THE FOLLOWING TIME
   PERIODS AND ZONES SHALL CONSTITUTE PRIMA FACIE EVIDENCE THAT SUCH NOISE
   IS A PUBLIC NUISANCE:

                           7:00 A.M. TO             7:00 P.M. TO
   ZONE                    NEXT 7:00 P.M.           NEXT 7:00 A.M.

   RESIDENTIAL                55 DB(A)                 50 DB(A)
   COMMERCIAL                 60 DB(A)                 55 DB(A)
   LIGHT INDUSTRIAL           70 DB(A)                 65 DB(A)
   INDUSTRIAL                 80 DB(A)                 75 DB(A)

   B. IN THE HOURS BETWEEN 7:00 A.M. AND THE NEXT 7:00 P.M., THE NOISE
   LEVELS PERMITTED IN SUBSECTION (1) OF THIS SECTION MAY BE INCREASED BY
   TEN DB(A) FOR A PERIOD OF NOT TO EXCEED FIFTEEN MINUTES IN ANY ONE-HOUR
   PERIOD.

   C. PERIODIC, IMPULSIVE, OR SHRILL NOISES HALL BE CONSIDERED A PUBLIC
   NUISANCE WHEN SUCH NOISES ARE AT A SOUND LEVEL OF FIVE DB(A) LESS THAN
   THOSE LISTED IN SUBPART (A) OF THIS SECTION.

   D. CONSTRUCTION PROJECTS SHALL BE SUBJECT TO THE MAXIMUM PERMISSIBLE
   NOISE LEVELS SPECIFIED FOR INDUSTRIAL ZONES FOR THE PERIOD WITHIN WHICH
   CONSTRUCTION IS TO BE COMPLETED PURSUANT TO ANY APPLICABLE CONSTRUCTION
   PERMIT ISSUED BY PROPER AUTHORITY OR, IF NO TIME LIMITATION IS IMPOSED,
   FOR A REASONABLE PERIOD OF TIME FOR COMPLETION OF THE PROJECT.

   E. FOR THE PURPOSE OF THIS ARTICLE, MEASUREMENTS WITH SOUND LEVEL METERS
   SHALL BE MADE WHEN THE WIND VELOCITY AT THE TIME AND PLACE OF SUCH
   MEASUREMENT IS NOT MORE THAN FIVE MILES PER HOUR.

   F. IN ALL SOUND LEVEL MEASUREMENTS, CONSIDERATION SHALL BE GIVEN TO THE
   EFFECT OF THE AMBIENT NOISE LEVEL CREATED BY THE ENCOMPASSING NOISE OF
   THE ENVIRONMENT FROM ALL SOURCES AT THE TIME AND PLACE OF SUCH SOUND
   LEVEL MEASUREMENTS.



   IN SUBSTANTIVE FULFILLMENT OF COLORADO AIR POLLUTION CONTROL COMMISSION
   REGULATION NO. 1, THIS IRA WILL EMPLOY THE SPECIFIED METHODS FOR
   MINIMIZING EMISSION FROM FUEL BURNING EQUIPMENT AND CONSTRUCTION
   ACTIVITIES.  IN SUBSTANTIVE FULFILLMENT OF COLORADO'S DIESEL-POWERED
   VEHICLE EMISSION STANDARDS, NO DIESEL MOTOR VEHICLES ASSOCIATED WITH THE
   CONSTRUCTION SHALL BE OPERATED IN MANNER THAT WILL PRODUCE EMISSIONS IN
   EXCESS OF THOSE SPECIFIED IN THESE STANDARDS.

   THE NOISE LEVELS PERTINENT FOR CONSTRUCTION ACTIVITY PROVIDED IN CRS
   SECTION 25-12-103 WILL BE ATTAINED IN ACCORDANCE WITH THIS APPLICABLE
   COLORADO STATUTE.

   WETLANDS IMPLICATIONS

   THROUGH ESTIMATION OF THE GENERAL AREA WHERE ANY CONSTRUCTION WOULD
   OCCUR OR FACILITIES BE LOCATED, THE ARMY DOES NOT BELIEVE THAT ANY
   WETLANDS COULD BE ADVERSELY AFFECTED.  HOWEVER, UNTIL A FINAL DESIGN IS
   SELECTED, IT CANNOT BE DEFINITIVELY DETERMINED THAT NO IMPACT ON WETLAND
   WILL OCCUR.  IF THE FINAL SITE SELECTION AND/OR DESIGN RESULTS IN AN
   IMPACT ON WETLANDS, THE ARMY WILL REVIEW THE REGULATORY PROVISIONS
   CONCERNING WETLANDS IMPACT, GENERALLY IDENTIFIED AS RELEVANT AND
   APPROPRIATE IN THE DISCUSSION OF LOCATION-SPECIFIC ARARS ABOVE, AND
   OTHER APPROPRIATE GUIDANCE, AND WILL PROCEED IN A MANNER CONSISTENT WITH
   THOSE PROVISIONS.  COORDINATION WILL BE MAINTAINED WITH THE US FISH AND
   WILDLIFE SERVICE CONCERNING ANY POTENTIAL IMPACTS ON WETLANDS.

   CONSTRUCTION OF PHYSICAL BARRIER AND COVER FOR SHELL TRENCHES

   THE SUBSTANTIVE STANDARDS CONTAINED IN 40 CFR $264.310, SPECIFICALLY
   THOSE REQUIREMENTS CONTAINED IN SUBSECTIONS A(2)-(4) AND B(1) AND (4),
   WHICH DESCRIBE THE NECESSARY STANDARDS AND ACTIONS CONCERNING LANDFILL
   COVERS, ARE CONSIDERED RELEVANT AND APPROPRIATE TO APPLY TO THE
   CONSTRUCTION AND CONTINUED OPERATION OF THIS COVER.

   LAND DISPOSAL RESTRICTIONS AND REMOVAL OF SOIL

   THERE ARE NO ACTION-SPECIFIC ARARS THAT PERTAIN TO THE EXCAVATION OF
   SOIL DURING THE CONSTRUCTION ASSOCIATED WITH THIS IRA.

   EPA IS CURRENTLY DEVELOPING GUIDANCE CONCERNING THE LAND DISPOSAL
   RESTRICTIONS (LDR).  WHILE GUIDANCE IS LIMITED, THE ARMY HAS NOT, AT
   THIS TIME, MADE A DETERMINATION THAT ANY WASTE SUBJECT TO LDR WILL BE
   PRESENT IN THE SOIL REMOVED BY THIS IRA.  FURTHER EPA GUIDANCE
   CONCERNING THE APPLICABILITY OF LDRS TO CERCLA ACTIONS IS LIKELY TO BE
   ISSUED PRIOR TO THE IMPLEMENTATION OF THIS IRA AND THE ARMY WILL REVIEW
   SUCH GUIDANCE AS IT IS RELEASED.  IF IT IS DETERMINED THAT A WASTE
   SUBJECT TO LDR IS PRESENT, THE ARMY WILL ACT IN A MANNER CONSISTENT WITH
   EPA GUIDANCE THEN IN EFFECT FOR THE MANAGEMENT OF SUCH WITHIN THE
   CONTEXT OF CERCLA ACTIONS.

   ALTHOUGH REMOVAL OF SOIL FROM THE AREA WHERE CONSTRUCTION ACTIVITY WILL
   TAKE PLACE IS A TBC, NOT AN ARAR, IT WILL BE PERFORMED IN ACCORDANCE
   WITH THE PROCEDURES SET FORTH IN THE TASK NO. 32 TECHNICAL PLAN,
   SAMPLING WASTE HANDLING (NOVEMBER 1987), AND EPA'S JULY 12, 1985,
   MEMORANDUM REGARDING "EPA REGION VIII PROCEDURE FOR HANDLING OF
   MATERIALS FROM DRILLING, TRENCH EXCAVATION AND DECONTAMINATION DURING
   CERCLA RI/FS OPERATIONS AT THE ROCKY MOUNTAIN ARSENAL."  SOILS, NOT
   INCLUDED FOR FURTHER TREATMENT, GENERATED BY EXCAVATION DURING THE
   COURSE OF THIS IRA, EITHER AT SURFACE OR SUBSURFACE, MAY BE RETURNED TO
   THE LOCATION FROM WHICH THEY ORIGINATED (I.E., LAST OUT, FIRST IN).  ANY
   MATERIAL REMAINING AFTER COMPLETION OF BACKFILLING THAT ARE SUSPECTED OF
   BEING CONTAMINATED (BASED ON FIELD SCREENING TECHNIQUES) WILL BE
   PROPERLY STORED, SAMPLED, ANALYZED, AND ULTIMATELY DISPOSED AS CERCLA



   HAZARDOUS WASTES, AS APPROPRIATE.

   FOR MATERIAL DETERMINED TO BE HAZARDOUS WASTE RESULTING FROM
   CONSTRUCTION ACTIVITIES, SUBSTANTIVE RCRA PROVISIONS ARE APPLICABLE TO
   THEIR MANAGEMENT.  THESE SUBSTANTIVE PROVISIONS INCLUDE BUT ARE NOT
   LIMITED TO: 40 CFR PART 262 (SUBPART C, PRE-TRANSPORT REQUIREMENTS), 40
   CFR PART 263 (TRANSPORTER STANDARDS), AND 40 CFR PART 264 (SUBPART I,
   CONTAINER STORAGE AND SUBPART L, WASTE PILES).  THE SPECIFIC SUBSTANTIVE
   STANDARDS APPLIED WILL BE DETERMINED BY THE FACTUAL CIRCUMSTANCES OF THE
   ACCUMULATION, STORAGE OF DISPOSAL TECHNIQUES ACTUALLY APPLIED TO ANY
   SUCH MATERIAL.

   SOIL TREATMENT AND DISPOSAL

   THESE PROPOSED REMEDIAL ACTIONS DO NOT INCLUDE ANY SIGNIFICANT
   POSSIBILITY OF ON-SITE OR OFF-SITE DISPOSAL OF SOILS OR CONTAMINATED
   MATERIAL EXCAVATED PURSUANT TO THIS IRA.  THE SELECTED ALTERNATIVE OF
   MONITORING FOR THE ARMY TRENCHES ONLY INVOLVES MINIMAL EXCAVATION AND
   SHOULD RESULT IN ONLY SMALL AMOUNTS OF EXCAVATED SOIL REMAINING TO BE
   HANDLED AS DISCUSSED ABOVE.  THE CONTAINMENT STRUCTURES CONTEMPLATED IN
   CONNECTION WITH THE SHELL TRENCHES WILL RESULT IN SOME EXCAVATION OF SOIL.

   HOWEVER IT IS INTENDED THAT THE EXCAVATED SOIL BE RETAINED IN THE AREA
   OF THE TRENCHES, COVERED BY THE CONTAINMENT STRUCTURES WHICH ARE TO BE
   BUILT PURSUANT TO THIS IRA.  IN THE EVENT THAT SOME MATERIAL IS LATER
   CONSIDERED FOR DISPOSAL, ARARS FOR SUCH ACTIVITIES HAVE BEEN GENERALLY
   IDENTIFIED, WITH MORE SPECIFIC ANALYSIS TO FOLLOW AFTER ANY SPECIFIC
   DISPOSAL DETERMINATION IS MADE.  ON-SITE DISPOSAL OF MATERIAL IS NOT
   CONTEMPLATED, FOR OFF-SITE DISPOSAL OF HAZARDOUS MATERIAL THE
   ADMINISTRATIVE AND SUBSTANTIVE PROVISIONS OF 40 CFR PART 262, SUBPARTS
   A,B,C AND D, AND ANY SUBSTANTIVE PROVISIONS OF 6 CCR 1007-3, PART 262,
   SUBPARTS A,B,C AND D WHICH ARE MORE STRINGENT THAN THE CORRESPONDING
   FEDERAL REGULATIONS, ARE CONSIDERED RELEVANT AND APPROPRIATE.

   COMPLIANCE WITH THE OTHER ENVIRONMENTAL LAWS

   AS IS EVIDENT FROM THE VARIOUS PORTIONS OF THIS DOCUMENT, THIS IRA WAS
   PREPARED IN SUBSTANTIVE COMPLIANCE WITH 40 CFR 1502.16 (THE REGULATIONS
   IMPLEMENTING THE NATIONAL ENVIRONMENTAL POLICY ACT OF 1969).

   #SCH
   SCHEDULE

   CONSISTENT WITH THE FEDERAL FACILITY AGREEMENT AND THE FINAL TECHNICAL
   PROGRAM PLAN FY88-FY92, THE MILESTONE FOR COMPLETING THE DRAFT
   IMPLEMENTATION DOCUMENT FOR THE SHELL TRENCHES IRA IS DECEMBER 19, 1990.
   THE DEADLINE FOR COMPLETING THE IRA WILL BE ESTABLISHED IN THE
   IMPLEMENTATION DOCUMENT, BUT IS PRESENTLY EXPECTED TO BE JANUARY 24, 1993.

   CONSISTENCY WITH FINAL RESPONSE ACTION

   ALTHOUGH THE FINAL RESPONSE ACTION HAS NOT YET BEEN SELECTED, IT IS
   BELIEVED THAT THIS IRA WILL BE CONSISTENT WITH AND CONTRIBUTE TO THE
   EFFICIENT PERFORMANCE OF THE FINAL RESPONSE ACTION BY REDUCING THE
   SPREAD OF CONTAMINANTS IN GROUNDWATER AND SEPARATE PHASE LIQUIDS
   EMANATING FROM THE SHELL TRENCHES.

   #RS
                        RESPONSES TO STATE COMMENTS ON
              APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
              FOR THE REMEDIATION OF OTHER CONTAMINATION SOURCES



                   (SHELL TRENCHES) INTERIM RESPONSE ACTION

   1. PAGE 22, PARAGRAPH 3: THE SECTION ON AIR EMISSIONS STATES THAT THE
   STANDARDS OF 40 CFR PART 50, THE NATIONAL PRIMARY AND SECONDARY AMBIENT
   AIR QUALITY STANDARDS, ARE CONSIDERED NEITHER APPLICABLE NOR RELEVANT
   AND APPROPRIATE TO THE IRA.  THE STATE HAS PREVIOUSLY COMMENTED ON THE
   INAPPROPRIATENESS OF NOT CONSIDERING THE STANDARDS AS ARARS.  THESE
   STANDARDS ARE CLEARLY ARARS BECAUSE THE AREA AFFECTED BY THE IRA IS
   WITHIN AN AIR QUALITY CONTROL REGION.  IN ADDITION, THE PROVISIONS OF 40
   CFR 50.6 ARE CONSIDERED RELEVANT AND APPROPRIATE LATER IN THE ARARS
   ANALYSIS (P.26) MAKING THE ABOVE-SPECIFIED PARAGRAPH INCONSISTENT WITH
   THE ARMY'S LATER ANALYSIS.  THE DOCUMENT SHOULD BE REVISED TO INCLUDE
   THE NATIONAL PRIMARY AND SECONDARY AMBIENT AIR QUALITY STANDARDS AS ARARS.

   RESPONSE: THE DRAFT FINAL DECISION DOCUMENT HAS BEEN REVISED TO REFLECT
   THAT THE SPECIFIC LIMITATIONS CONTAINED IN 40 CFR PART 50 ARE NEITHER
   APPLICABLE NOR RELEVANT AND APPROPRIATE TO APPLY TO A SPECIFIC EMISSIONS
   SOURCE.  THE PROVISIONS OF 40 CFR S 50.6 ARE NOT APPLIED TO A SPECIFIC SOURCE.

   2. PAGE 25, PARAGRAPH 2: THE PARAGRAPH PROVIDES THAT THE ARMY HAS
   CONCLUDED THAT THERE ARE NO FEDERAL OR STATE AMBIENT AIR QUALITY ARARS
   INVOLVING CONSTRUCTION OF THE IRA SYSTEM.  HOWEVER, COLORADO REGULATION
   NO. 7, PERTAINING TO VOLATILE ORGANIC COMPOUNDS SHOULD BE IDENTIFIED AS
   AN ARAR.  REGULATION 7, PART V REQUIRES THAT REASONABLY AVAILABLE
   CONTROL TECHNOLOGY (RACT) BE USED FOR DISPOSAL OF VOCS.

   RESPONSE: THE ARMY HAS REVIEWED THE CITED REGULATION AND CONCLUDED THAT
   IT IS NEITHER APPLICABLE NOR RELEVANT AND APPROPRIATE TO APPLY TO
   CONSTRUCTION ACTIVITY SUCH AS THAT CONTEMPLATED BY THIS IRA.  IT IS
   NOTED THAT THE VOC EMISSION LEVELS CITED IN THIS REGULATION FAR EXCEED
   ANY REASONABLY ANTICIPATED EMISSIONS WHICH COULD RESULT DURING
   CONSTRUCTION ACTIVITIES.

   3. PAGE 26, PARAGRAPH 2: THE PARAGRAPH STATES THAT THE PROVISIONS OF 40
   CFR SECTION 50.6 ARE CONSIDERED RELEVANT AND APPROPRIATE.  HOWEVER,
   SHELL SHOULD ALSO CONSIDER COLORADO AMBIENT AIR STANDARDS FOR TOTAL
   SUSPENDED PARTICULATES (TSP), WHICH ARE STRICTER THAN THE FEDERAL
   STANDARDS.  THE STATE HAS NOT YET ADOPTED THE FEDERAL PM10 STANDARD, BUT
   RATHER INVOKES THE TSP STANDARDS.  THEREFORE, BOTH THE FEDERAL AND STATE
   STANDARDS APPLY AS ARARS.  COLORADO'S TSP STANDARD IS 150 UG/M3 (24-
   MAXIMUM CONCENTRATION) AND 60 UG/M3 (ANNUAL GEOMETRIC MEAN).  THIS
   STANDARD IS APPLICABLE AT THE PROPERTY BOUNDARY AND INCLUDES BACKGROUND
   CONCENTRATIONS AS WELL AS SOURCE IMPACTS.

   RESPONSE: THE DRAFT FINAL DECISION DOCUMENT WAS REVISED IN RESPONSE TO
   THIS COMMENT.  IT IS NOTED THAT THE ARMY, NOT SHELL, IS RESPONSIBLE FOR
   THE IDENTIFICATION OF ARARS.

   4. PAGE 26, PARAGRAPH 4: IN THE SECTION ON GENERAL CONSTRUCTION
   ACTIVITIES ARARS, COLORADO REGULATION NO. 2, PERTAINING TO ODOROUS
   EMISSIONS, SHOULD BE INCLUDED.  FOR A PREDOMINANTLY RESIDENTIAL OR
   COMMERCIAL AREA, THE STANDARD REQUIRES THAT ODORS MUST NOT BE DETECTED
   AFTER THE EMISSIONS HAVE BEEN DILUTED WITH SEVEN OR MORE VOLUMES OF
   ODOR-FREE AIR.

   RESPONSE: THE DRAFT FINAL DECISION DOCUMENT WAS REVISED IN RESPONSE TO
   THIS COMMENT.

   5. PAGE 33, PARAGRAPH 2: THE DOCUMENT PROVIDES THAT FOR OFFSITE DISPOSAL
   OF HAZARDOUS MATERIAL, THE SUBSTANTIVE PROVISIONS OF 40 CFR 262 AND
   STRICTER CORRESPONDING STATE REGULATIONS FOUND AT 6 CCR 1007-3, PART
   262, ARE CONSIDERED RELEVANT AND APPROPRIATE.  HOWEVER, FOR ANY OFF-SITE
   DISPOSAL OF HAZARDOUS WASTES, SHELL MUST COMPLY WITH ALL PERTINENT



   COLORADO HAZARDOUS WASTE MANAGEMENT ACT REGULATIONS, BOTH PROCEDURAL AND
   SUBSTANTIVE, INCLUDING 6 CCR 1007-3, PART 262.

   RESPONSE: THE DRAFT FINAL DECISION DOCUMENT WAS REVISED IN RESPONSE TO
   THIS COMMENT.  SEE ALSO RESPONSE TO COMMENT 3.

   RESPONSES TO SHELL'S COMMENTS ON THE APPLICABLE OR RELEVANT AND
   APPROPRIATE REQUIREMENTS FOR THE COMPLEX DLSPOSAL TRENCHES IRA AND SHELL
   TRENCHES IRA

   WITH RESPECT TO THE ABOVE-REFERENCED DOCUMENTS, SHELL OIL COMPANY
   RESERVES THE RIGHT TO COMMENT ON HOW ANY SUBSTANTIVE RCRA STANDARDS,
   INCLUDING LAND DISPOSAL RESTRICTIONS, MAY APPLY TO THE IRAS.

   RESPONSE: SHELL'S COMMENT IS NOTED.  AS SHELL IS AWARE, THE IRA PROCESS
   PROVIDES FOR FURTHER OPPORTUNITY FOR REVIEW AND COMMENT.

   SHELL'S RESPONSES TO EPA COMMENTS ON PROOSED DECISION DOCUMENT FOR OTHER
   CONTAMINATION SOURCES IRA SHELL SECTION 36 TRENCHES

   1. COMMENT:

   JUSTIFICATION FOR NOT INCLUDING THE DENVER FORMATION IN THIS IRA IS NEEDED.

   RESPONSE:

   AS DESCRIBED IN THE PROPOSED DECISION DOCUMENT, THE SHELL TRENCHES ARE
   LOCATED IN UNCONSOLIDATED FINE-GRAINED EOLIAN SAND.  UNDERLYING THE
   EOLIAN SAND IS A 6 TO 17 FEET THICK ELUVIAL CLAY UNIT THAT CONSISTS OF
   MASSIVE BROWN TO GRAY CLAY WITH MINOR INTERBEDS OF SILT AND SILTY CLAY.
   THE DENVER FORMATION UNDERLIES THE CLAY UNIT AND, IN THIS STUDY AREA,
   CONSISTS OF SILTY CLAYSTONES AND CLAYEY SILTSTONES.

   AVERAGE HYDRAULIC CONDUCTIVITIES FOR FINE-GRAINED SAND RANGE FROM
   (10-2) CM/SEC TO APROXIMATELY (10-4) CM/SEC, WHILE CLAYS RANGE FROM
   (10-6) CM/SEC TO (10-9) CM/SEC.  THE VERTICAL HYDRAULIC CONDUCTIVITY OF
   CLAYS LIKE THOSE UNDERLYING THE SHELL TRENCHES APPROACH THOSE REQUIRED
   FOR HAZARDOUS WASTE LANDFILLS (I.E., (10-7) CM/SEC).  THEREFORE, FOR THE
   LIFE OF THE IRA, THE ELUVIAL CLAY EFFECTIVELY INHIBITS THE VERTICAL
   MIGRATION OF BOTH DNAPLS AND CONTAMINANTS DISSOLVED IN GROUNDWATER.

   COMMENT

   THE RELATIONSHIP BETWEEN THE TRENCHES, THE EOLIAN SAND, THE ALLUVIAL
   (SIC) CLAY, AND THE UPPERMOST DENVER FORMATION SAND UNIT SHOULD BE
   PRESENTED SO THAT A CLEAR PICTURE OF THE POTENTIAL FOR CONTAMINATION OF
   THE DENVER FORMATION CAN BE DEVELOPED.

   RESPONSE:

   THE RELATIONSHIP BETWEEN THE TRENCHES, EOLIAN SAND, ELUVIAL CLAY, AND
   THE UPPERMOST DENVER FORMATION IS SHOWN IN FIGURE 2-3 OF THE PROPOSED
   AND DRAFT FINAL DECISION DOCUMENTS.  THE DENVER FORMATION IMMEDIATELY
   UNDERLYING THE ELUVIAL CLAY CONSISTS OF CLAYSTONES AND SILTSTONES AND
   THEREFORE IS NOT A "DENVER FORMATION SAND UNIT".  ANY SAND UNITS THAT
   MAY OCCUR BENEATH THE TRENCHES ARE AT LEAST 30 TO 40 FEET BENEATH THE
   BOTTOM OF THE TRENCHES.

   COMMENT:

   THE DIFFERENCE IN HYDRAULIC HEAD BETWEEN THE EOLLAN SAND AND THE
   UPPERMOST DENVER SAND SHOULD ALSO BE PRESENTED.



   RESPONSE:

   THE PRECISE DIFFERENCE IN HYDRAULIC HEAD BETWEEN THE EOLIAN SAND AND THE
   UPPERMOST DENVER SAND UNIT IS NOT KNOWN BECAUSE THE WELLS PROXIMAL TO
   THE SHELL TRENCHES THAT ARE SCREENED IN THE DENVER FORMATION ARE
   SCREENED OVER LARGE INTERVALS, NOT OVER A PARTICULAR SAND UNIT.
   HOWEVER, THE DETERMINATION OF THE PRECISE VERTICAL HYDRAULIC GRADIENT IS
   UNNECESSARY FOR THIS IRA, BECAUSE THE LOW HYDRAULIC CONDUCTIVITY OF THE
   ELUVIAL CLAY AND THE CLAYSTONES OF THE UPPERMOST DENVER FORMATION
   EFFECTIVELY PREVENTS THE VERTICAL MIGRATION OF BOTH DNAPLS AND
   CONTAMINANTS DISSOLVED IN GROUNDWATER.

   COMMENT

   A BRIEF DISCUSSION OF WHAT TYPE OF FIELD INVESTIGATION IS ENVISIONED FOR
   DETERMINING THE EXTENT OF THE DNAPL PLUME SHOULD BE PRESENTED.  TRACKING
   A NARROW, SINUOUS DNAPL PLUME IS GOING TO BE A VERY CHALLENGING
   UNDERTAKING.

   RESPONSE:

   SHELL IS CURRENTLY INVESTIGATING AND EVALUATING SEVERAL DIFFERENT TYPES
   OF INVESTIGATIVE METHODS THAT COULD BE UTILIZED TO INVESTIGATE DNAPL
   THAT MAY EXIST NORTH OF THE PROPOSED WALL.  SHELL DID NOT INCLUDE
   DESCRIPTIONS OF THESE POTENTIAL TECHNIQUES BECAUSE THE EXACT DETAILS OF
   AN INVESTIGATIVE STUDY ARE ENGINEERING DETAILS THAT ARE MOST
   APPROPRIATELY PROVIDED IN THE PRELIMINARY ENGINEERING PACKAGE AND DRAFT
   IMPLEMENTATION DOCUMENT.

   COMMENT:

   SINCE THE REPORT IMPLIES THAT THE DNAPLS WILL BE COMPLETELY CONTAINED
   UNDER THIS IRA OR ANOTHER IRA, THS EPA WOULD LIKE TO DEVELOP SOME
   UNDERSTANDING AND A LEVEL OF CONFIDENCE THAT THE DNAPLS WILL BE
   CONTAINED.  WE REQUEST A CONCISE STATEMENT IN THE DRAFT FINAL DECISION
   DOCUMENT THAT THE DNAPL PLUME WILL BE ADEQUATELY CHARACTERIZED AND CONTAINED.

   RESPONSE:

   SECTION 6.0 OF THE PROPOSED DECISION DOCUMENT ALREADY DESCRIBES THE
   PREFERRED ALTERNATIVE AND STATES THAT (1) A FIELD INVESTIGATION OF
   DNAPLS THAT MAY EXIST DOWNGRADIENT AND DOWNDIP OF THE TRENCHES WILL BE
   CONDUCTED, AND (2) BASED ON THE RESULTS OF THE FIELD INVESTIGATION AN
   INTERIM RESPONSE ACTION MAY BE PROPOSED TO ADDRESS DNAPLS THAT MAY BE
   FOUND TO EXIST.

   THE OBJECTIVE OF THE "HOTSPOT" IRAS IS TO "MITIGATE THE THREAT OF
   RELEASE" OF CONTAMINANTS.  AS STATED IN THE FINAL ALTERNATIVES
   ASSESSMENT AND PROPOSED DECISION DOCUMENTS FOR THIS IRA, THE PREFERRED
   ALTERNATIVE WILL ACCOMPLISH THAT OBJECTIVE.  NOWHERE IN EITHER OF THE
   DOCUMENTS IS IT STATED THAT CONTAMINATION WILL BE "COMPLETELY"
   CONTAINED.  HOWEVER, TO THE EXTENT THAT CURRENT CONTAINMENT WALL
   TECHNOLOGY AND LOCATION ALLOWS, THE DNAPLS WILL BE CONTAINED.

   COMMENT

   SINCE IT MAY NOT BE OBVIOUS TO MOST READERS THAT THE SELECTED RESPONSE
   ACTION IS CONSISTENT WITH THE FINAL REMEDY, A DISCUSSION DESCRIBING HOW
   THE SELECTED RESPONSE ACTION IS CONSISTENT WITH AND CONTRIBUTES TO THE
   FINAL RESPONSE ACTIONS NEEDS TO BE INCLUDED IN THE DECISION DOCUMENT.

   RESPONSE:



   A BRIEF DESCRIPTION OF HOW THIS SELECTED ALTERNATIVE IS CONSISTENT WITH
   POTENTIAL FINAL RESPONSE ACTIONS IS PROVIDED IN THE PROPOSED DECISION
   DOCUMENT AND WILL BE INCLUDED IN THE DRAFT FINAL AND FINAL DECISION
   DOCUMENTS.

               SHELL'S RESPONSES TO THE STATE'S COMMENTS ON THE
        PROPOSED DECISION DOCUMENT FOR OTHER CONTAMINATION SOURCES IRA
                           SHELL SECTION 36 TRENCHES

   GENERAL COMMENTS:

   COMMENT

   THE STATE DOES NOT OPPOSE THE SELECTION OF CONTAINMENT AS THE PREFERRED
   STRATEQY FOR THIS IRA.  HOWEVER, WE ARE CONCERNED ABOUT POSSIBLE
   VERTICAL MIGRATION OF THE CONTAMINANTS INTO THE ELUVIAL CLAY UNIT.  THE
   IRA ALTERNATIVE PROPOSED BY SHELL FOR THE SECTION 36 TRENCHES CONSISTS
   OF A CAP AND A PHYSICAL BARRIER (SLURRY WALL OR SHEET PILING) KEYED INTO
   THE ELUVIAL UNIT (SECTION 4.2.3).  SHELL BASES ITS DECISION TO KEY THE
   WALL INTO THE ELUVIUM VERSUS THE DENVER FORMATION ON THE FOLLOWING TWO
   ASSUMPTIONS: 1) A THREE-ORDERS OF MAGNITUDE DIFFERENCE IN HYDRAULIC
   CONDUCTIVITY VALUES EXISTS BETWEEN THE EOLIAN AND ELUVIAL UNITS; AND 2)
   THE ELUVIAL UNIT INHIBITS VERTICAL MIGRATION OF CONTAMINANTS BELOW THE
   TRENCHES (PROPOSED DECISION DOCUMENT, PAGES 4 AND 6).

   THE 1 X (10-6) CM/SEC HYDRAULIC CONDUCTIVITY VALUE ESTIMATED FOR THE
   ELUVIUM WAS BASED ON ONLY TWO DISSIPATION TESTS CONDUCTED IN THE ELUVLAL
   UNIT: RESULTANT TEST VALUES WERE 1 X (10-3) CM/SEC AND
   6 X (10-6) CM/SEC (RESULTS OF FIELD INVESTIGATIONS CONDUCTED AUGUST AND
   SEPTEMBER 1989, SHELL SECTION 36 TRENCHES (SHELL FIELD REPORT) PAGE 19).
   SHELL STATES THAT, DUE TO TIME CONSTRAINTS, THE INTERVALS SELECTED FOR
   THE TESTS WERE BIASED TOWARDS THE MORE PERMEABLE ZONES, AND THEREFORE
   ESTIMATED AN AVERAGE HORIZONTAL HYDRAULIC CONDUCTIVITY OF 1 X (10-6)
   CM/SEC FOR THS ELUVIAL UNIT.  HOWEVER, THIS ESTIMATE IS LOWER THAN
   EITHER OF THE TWO MEASURED VALUES, WHICH THEMSELVES SHOW ALMOST THREE
   ORDERS OF MAGNITUDE DIFFERENCE BETWEEN THEM.  THE VARIANCE BETWEEN THE
   TWO VALUES INDICATES THAT THE DATA ARE INSUFFICIENT TO ESTIMATE A
   REPRESENTATIVE HYDRAULIC CONDUCTIVITY FOR THE ELUVIUM.

   RESPONSE TO FIRST SUBPART OF STATE'S COMMENT 1:

   TWO VALUES FOR HYDRAULIC CONDUCTIVITY WERE OBTAINED FROM THE CPT
   DISSIPATION TESTS: 1 X (10-3) CM/SEC AND 6 X (10-6) CM/SEC.  THE FIRST
   AND HIGHEST VALUE WAS TAKEN IN A SANDY LAYER WITHIN THE ELUVIAL CLAY,
   WHILE THE SECOND, LOWER VALUE WAS TAKEN IN A CLAY.  THE DISSIPATION
   TESTS MEASURE HORIZONTAL HYDRAULIC CONDUCTIVITY OVER A SMALL (LT 1 FOOT)
   SECTION.  SINCE THE COMPOSITE LITHOLOGY OF THE ELUVIAL CLAY UNIT
   CONSISTS OF BETWEEN 90 TO 100 PERCENT SILT AND CLAY, A VALUE FOR
   HORIZONTAL HYDRAULIC CONDUCTIVITY THAT MAY BE APPROXIMATELY
   REPRESENTATIVE OF THE ELUVIAL CLAY AS A WHOLE IS CLOSER TO THE VALUE
   OBTAINED IN THE CLAY (I.E., 6 X (10-6) CM/SEC).  SINCE VERTICAL
   HYDRAULIC CONDUCTIVITIES IN THESE TYPES OF DEPOSITS ARE NORMALLY ONE TO
   TWO ORDERS OF MAGNITUDE SMALLER THAN HORIZONTAL HYDRAULIC CONDUCTIVITIES
   AND WILL BE CLOSEST TO THE LOWEST CONDUCTIVITY OF ANY SUBSECTION OF A
   UNIT, A REASONABLE ESTIMATE FOR THE VERTICAL HYDRAULIC CONDUCTIVITY OF
   THE ELUVIAL CLAY RANGES FROM 1 X (10-6) CM/SEC TO
   1 X (10-9) CM/SEC.  THUS, THE WORST CASE ESTIMATE IS 1 X (10-6) CM/SEC;
   THE VERTICAL HYDRAULIC CONDUCTIVITY IS LIKELY MUCH LOWER.

   THE DATA ARE ALSO INADEQUATE TO SUPPORT SHELL'S DECISION TO COMPLETE THE
   PHYSICAL BARRIER IN THE ELUVIAL UNIT.  BEFORE THE STATE CAN SUPPORT THE
   PROPOSAL, SHELL MUST CLEARLY DEMONSTRATE THAT A VALUE OF
   1 X (10-6) CM/SEC IS A REPRESENTATIVE HYDRAULIC CONDUCTIVITY FOR THE



   ELUVIAL CLAYS.  TO ESTABLISH AN AVERAGE HYDRAULIC CONDUCTIVITY,
   APPROXIMATELY FIVE ADDITIONAL DISSIPATION TESTS SHOULD BE  CONDUCTED IN
   THE ELUVIAL ACROSS THE SITE EQUIVALENT TO THE NUMBER OF TESTS CONDUCTED
   IN THE EOLIAN UNIT IN THE SUMMER 1989 FIELD PROGRAM).  IF FIELD TESTS
   FAIL TO DETERMINE A REPRESENTATIVE VALUE OF 1 X (10-6) CM/SEC OR LOWER,
   THE SLURRY WALL/SHEET PILING SHOULD BE KEYED INTO THE DENVER FORMATION.

   RESPONSE TO SECOND SUBPART OF COMMENT 1:

   AS NOTED ABOVE UNDER THE RESPONSE TO THE FIRST SUBPART OF COMMENT 1, THE
   ESTIMATE OF VERTICAL HYDRAULIC CONDUCTIVITY IS BASED ON ALL AVAILABLE
   DATA AND IS PROBABLY CONSERVATIVELY HIGH.  THEREFORE, IT IS NOT
   NECESSARY TO COLLECT ADDITIONAL DATA ON HYDRAULIC CONDUCTIVITIES.

   CONTINUATION OF COMMENT 1:

   SHELL ALSO STATES THAT THE ELUVIAL CLAY INHIBITS VERTICAL MIGRATION OF
   CONTAMINANTS (PROPOSED DECISION DOCUMENT, PAGE 6).  THIS ASSUMPTION
   APPEARS TO BE BASED SOLELY ON DATA COLLECTED FROM ONE ALLUVIAL WELL
   CLUSTER (36509/36510), LOCATED APPROXIMATELY 400 FEET NORTH OF THE
   NORTHERN BOUNDARY OF SITE 36-3 (FINAL ALTERNATIVES ASSESSMENT OTHER
   CONTAMINATION SOURCES, IRA SHELL SECTION 36 TRENCHES (ALTERNATIVES
   ASSESSMENT DOCUMENT}, FIGURE 2.2).  SEVERAL INCONSISTENCIES EXIST IN
   UTILIZING THIS CLUSTER WELL TO DEMONSTRATE VERTICAL DISTRIBUTION OF
   CONTAMINANTS IN THE ALLUVIAL AQUIFER:

   (A) WHILE SHALLOW WELL 36509 CONTAINS HIGHER CONCENTRATIONS OF ANALYTES
   THAN DOES DEEPER WELL 36510, ARSENIC AND DIISOPROPYLMETHYLPHOSPHONATE
   (DIMP) CONCENTRATIONS ARE WITHIN THE SAME ORDER OF MAGNITUDE IN THE TWO
   WELLS, INDICATING THAT VERTICAL MIGRATION IS IN FACT OCCURRING (DRAFT
   ALTERNATIVES ASSESSMENT FOR OTHER CONTAMINATION SOURCES IRA, SHELL
   SECTION 36 TRENCHES (DRAFT ALTERNATIVES ASSESSMENT DOCUMENT), APPENDIX C);

   RESPONSE 1A:

   THIS COMMENT WAS ADDRESSED IN SHELL'S RESPONSE TO SPECIFIC COMMENT 5 ON
   THE DRAFT FINAL ALTERNATIVES ASSESSMENT.  NEITHER ARSENIC NOR DIMP ARE
   EXCLUSIVE TO THE SHELL TRENCHES; BOTH COULD ORIGINATE FROM OTHER
   UPGRADIENT SOURCES.  MOREOVER, AS STATED IN THE RESPONSE REFERENCED
   ABOVE, WE DID NOT STATE THAT VERTICAL MIGRATION WAS NOT OCCURRING,
   RATHER THAT IT IS INHIBITED BY THE PRESENCE OF A LAYER OF CLAY.

   COMMENT 1B:

   SHELL DESCRIBES THE ELUVIAL UNIT AS BEING COMPRISED OF, "APPROXIMATELY 6
   PERCENT SAND-SIZED MATERIAL AND 94 PERCENT SILT AND CLAY-SIZED MATERIAL"
   (SHELL FIELD REPORT, P.14).  BASED ON THIS DEFINITION, DATA FROM THE
   GEOLOGICAL LOG FOR WELL 36510 INDICATES THAT THE ELUVIAL UNIT IS NOT
   PRESENT IN THIS AREA (DRAFT ALTERNATIVES ASSESSMENT, APPENDIX B).  THE
   SCREENED INTERVALS IN THE TWO WELLS CANNOT BE CORRELATED TO THE EOLIAN
   AND ELUVIAL UNITS, AND THEREFORE THE PRESENCE OR ABSENCE OF CONTAMINANTS
   IN WELL 36510 IS NOT DUE TO ELUVIAL CLAYS INHIBITING VERTICAL MIGRATION;

   RESPONSE 1B:

   WE DISAGREE THAT THE ELUVIAL UNIT IS NOT PRESENT NEAR WELL 36510.  THE
   CPT LOG FROM 36-1 CONDUCTED IMMEDIATELY ADJACENT TO WELL 36510 CLEARLY
   SHOWS A DISTINCTIVE TRANSITION FROM SAND TO CLAY (APPENDIX A, SHELL
   FIELD REPORT).  ONCE CALIBRATED TO LOCAL CONDITIONS, THE CPT LOGS ARE
   MORE ACCURATE DEPICTIONS OF THE LITHOLOGY THAN DESCRIPTIONS FROM
   BOREHOLES BECAUSE THEY ARE A QUANTITATIVE MEASURE OF SEDIMENT BEHAVIOR.
   MOREOVER, THE CONE PENETROMETER TESTING WAS CONDUCTED CONTINUOUSLY FROM
   GROUND SURFACE TO THE DENVER FORMATION.  THE BOREHOLE DRILLED FOR WELL



   36510 WAS LOGGED FROM 2-FOOT SPLIT SPOON SAMPLES COLLECTED EVERY 5 FEET
   TO THE BOTTOM OF THE BOREHOLE.

   COMMENT 1C:

   WELL 36509 IS SCREENED FROM THE TOP OF THE WATER TABLE (APPROXIMATELY
   SIX FEET BELOW LAND SURFACE) TO 14 FEET BELOW LAND SURFACE (DRAFT
   ALTERNATIVES ASSESSMENT DOCUMENT, APPENDIX B).  THEREFORE, WATER SAMPLES
   FROM THIS WILL COULD REPRESENT CONTAMINANT CONCENTRATIONS FROM THE TOP
   OF THE WATER COLUMN, CONTAMINANTS FROM EIGHT FEET BELOW THE WATER TABLE,
   OR A COMPOSITE MEASUREMENT FROM THE UPPER EIGHT FEET OF THE WATER
   COLUMN; ADDITIONAL DATA WOULD BE NECESSARY TO DETERMINE THE EXTENT OF
   VERTICAL STRATIFICATION ACROSS THIS INTERVAL OF THE AQUIFER; AND

   RESPONSE 1C.

   SEE RESPONSE TO STATE SPECIFIC COMMENT 1A ABOVE AND SPECIFIC COMMENT 5,
   DRAFT FINAL ALTERNATIVES ASSESSMENT.

   COMMENT 1D:

   BECAUSE WELL 36510 IS SCREENED FROM 19 TO 24 FEET BELOW LAND SURFACE,
   THE CONTAMINANT DISTRIBUTION FROM 14 TO 19 FEET IN THE ALLUVIAL AQUIFER
   IS NOT KNOWN.

   SHELL HAS NOT DEMONSTRATED THE EXTENT OF VERTICAL STRATIFICATION IN THE
   ALLUVIAL AQUIFER, NOR CORRELATED CONTAMINANT DISTRIBUTIONS WITHIN THE
   EOLIAN AND SLUVIAL UNITS.  TO DETERMINE IF THE ELUVIUM IS RESTRICTING
   VERTICAL MOVEMENT OF CONTAMINANTS, 2-TO-3 ADDITIONAL CLUSTER WELLS,
   SCREENED IN THE EOLIAN AND ELUVIAL UNITS AND LOCATED WITHIN OR ADJACENT
   TO THE SITE BOUNDARIES, ARE NECESSARY.  IF FIELD DATA FAILS (SIC) TO
   SUBSTANTIATE THE CLAIM THAT THE ELUVIUM RESTRICTS VERTICAL CONTAMINANT
   MIGRATION (OR AS SHELL STATES, "PROVIDES A BARRIER TO VERTICAL
   CONTAMINANT MIGRATION FROM THE TRENCHES"; ALTERNATIVES ASSESSMENT
   DOCUMENT, PAGE A-40), THE PHYSICAL BARRIER SHOULD BE KEYED INTO THE
   DENVER FORMATION.

   RESPONSE:

   RESPONSES TO MOST OF THE INDIVIDUAL COMMENTS PRESENTED ABOVE BY THE
   STATE HAVE BEEN ADDRESSED BY SHELL IN PREVIOUS RESPONSES TO THE STATE
   (ABOVE AND IN SHELL RESPONSES TO STATE COMMENTS ON THE SHELL FIELD
   REPORT AND DRAFT FINAL ALTERNATIVES ASSESSMENT).  THE DECISION TO KEY
   THE BARRIER WALL INTO THE ELUVIAL CLAY IS BASED ON (1) THE EXISTENCE OF
   A CLAY LAYER UNDERLYING THE TRENCHES WHICH INHIBITS THE VERTICAL
   MIGRATION OF CONTAMINANTS, AND (2) CONCERN THAT CONSTRUCTION OF BARRIER
   WALL INTO DENVER WILL INCREASE THE POTENTIAL FOR PROVIDING A MIGRATION
   PATHWAY FOR CONTAMINANTS IN THE SAND AND TRENCHES THROUGH THE CLAY AND
   INTO THE DENVER FORMATION.

   THE ESTIMATE OF VERTICAL HYDRAULIC CONDUCTIVITY OF THS CLAY WAS BASED ON
   DATA FROM DISSIPATION TESTS AS DISCUSSED ABOVE, COMPARISON OF THESE
   VALUE WITH RANGES OF HYDRAULIC CONDUCTIVITY APPLICABLE TO CLAY MATERIALS
   SIMILAR TO THOSE OBSERVED IN THE BOREHOLES (RESPONSE TO FIRST SUBPART OF
   COMMENT 1), AND PROFESSIONAL KNOWLEDGE OF THE RANGES OF VERTICAL
   PERMEABILITIES THAT ARE INTRINSIC TO CLAY MATERIALS.  LITHOLOGY BASED ON
   CPT LOGS INDICATES THAT THE ELUVIAL CLAY SECTION CONSISTS OF 90 TO 100
   PERCENT SILT AND CLAY (TABLE 3-1, SHELL FIELD REPORT).  LITHOLOGY
   RECORDED IN BOREHOLE LOGS VERIFIES INTERPRETATIONS OF STRATIGRAPHY BASED
   ON THE CPTS (APPENDIX A, SHELL FIELD REPORT).  THAT CLAY HAS A VERY LOW
   VERTICAL HYDRAULIC CONDUCTIVITY (AND IS THEREFORE AN INHIBITOR OF THE
   VERTICAL MIGRATION OF WATER AND CONTAMINANTS) IS WELL DOCUMENTED IN
   STANDARD HYDROGEOLOGIC TEXTBOOKS (FETTER 1980, FREEZE AND CHERRY 1979).



   ADDITIONALLY, THE RISK OF CONTAMINATING THE DENVER FORMATION BY CREATING
   A MIGRATION PATHWAY (I.E., CONSTRUCTING A BARRIER WALL THROUGH THE CLAY
   AND INTO THE DENVER FORMATION) OUTWEIGHS THE QUESTIONABLE BENEFIT OF
   CONSTRUCTING A CONTAINMENT WALL INTO THE DENVER FORMATION.

   COMMENT:

   IT IS VERY IMPORTANT THAT ADEQUATE CHARACTERIZATION OF THE WASTE IN THE
   TRENCHES BE PERFORMED PRIOR TO INSTALLATION OF THE PROPOSED CAP.  SHELL
   STATES ON P. A-34 IF THE FINAL ALTERNATIVE ASSESSMENT FOR THIS IRA THAT
   "CONTAINMENT OR IN-SITU REMEDIATION TECHNOLOGIES MAY BE AVAILABLE AND
   ACCEPTABLE AT THE TIME THAT THE ROD IS ISSUED.  IF SO, SOURCE REMOVAL
   AND SUBSEQUENT WASTE CHARACTERIZATION WOULD NOT BE NECESSARY AND WOULD
   BE INCONSISTENT WITH THE FINAL REMEDY.  " TO PROPERLY EVALUATE IN-SITU
   REMEDIATION ALTERNATIVES FOR THE FINAL REMEDY, CORE SAMPLES OR PIT
   SAMPLES OF THE TRENCHES MUST BE COLLECTED FOR TREATABILITY STUDIES.
   BECAUSE OF THE HETEROGENEITY AND COMPLEXITY OF THE SHELL TRENCHES,
   NUMEROUS SAMPLING LOCATIONS WILL BE REQUIRED TO ADEQUATELY CHARACTERIZE
   THE TRENCH CONTENTS FOR TREATABILITY PURPOSES.  THE TRENCHES ALSO MUST
   BE FURTHER CHARACTERIZED AS DESCRIBED IN GENERAL COMMENT 4 BELOW.  THIS
   REQUIRED SAMPLING AND CHARACTERIZATION SHOULD BE DONE PRIOR TO THE
   INSTALLATION OF THE CAP OVER THE TRENCHES.

   IN ADDITION, ALL METAL DRUMS WITHIN THE TRENCHES MUST BE LOCATED PRIOR
   TO THE INSTALLATION OF THE CAP.  PREVIOUS MAGNETOMETER AND
   ELECTROMAGNETIC (EM) GEOPHYSICAL SURVEYS CONDUCTED BY HARDING LAWSON
   ASSOCIATES (HLA) IN FEBRUARY 1986 AT SITE 36-3 (GEOPHYSICAL
   INVESTIGATION OF CONTAMINANT SOURCES 36-3, 36-10, AND 36-17, RMA, APRIL
   18, 1986 (GEOPHYSICAL REPORT)), AND THE MAGNETOMETER AND EM SURVEYS
   CONDUCTED DURING THE PHASE I PROGRAM AT SITE 36-17N (SITE 36-17 PHASE I
   CAR, SECTION 3.2.3), WERE DESIGNED FOR RECONNAISSANCE MAPPING OF
   DISPOSAL TRENCHES; THE SURVEYS DO NOT APPEAR TO HAVE SPECIFICALLY
   ADDRESSED LOCATIONS OF BURIED METAL DRUMS AND UNEXPLODED ORDNANCE.
   ALTHOUGH HLA DID NOT DOCUMENT THE LOCATIONS OF THE BURIED METAL IN THE
   STUDIES, HLA DID DETERMINE THAT THE MAGNETOMETER AND EM METHODS WERE
   EFFICIENT IN LOCATING BURIED METAL AT THE TWO SITES (GEOPHYSICAL REPORT,
   PAGES 29-31).  SINCE IT IS UNLIKELY THAT METAL DRUMS COULD BE ADEQUATELY
   TREATED WITH IN-SITU TECHNOLOGIES AND MIGHT ACTUALLY INTERFERE WITH THE
   IN-SITU TREATMENT PROCESSES, THE EXCAVATION OF ALL METAL DRUMS WITHIN
   THE TRENCHES SHOULD BE CONSIDERED AS PART OF THE IN-SITU TREATMENT
   OPTIONS EVALUATED FOR THE FINAL REMEDY FOR THE TRENCHES.

   RESPONSE:

   FURTHER CHARACTERIZATION OF THE TRENCHES IS OUTSIDE THS SCOPE OF THLS
   IRA.  MOREOVER, A SUFFICIENT UNDERSTANDING OF THE TRENCHES EXISTS UPON
   WHICH TO BASE A SELECTION OF A FINAL REMEDY FOR THE ROD.  IF, HOWEVER,
   FURTHER EVALUATION IS NEEDED, IT CAN READILY BE PERFORMED IN THE FUTURE,
   DESPITE THE PRESENCE OF THE COVER.

   IN ITS COMMENT THE STATE REFERS TO UNEXPLODED ORDNANCS.  SHELL NEVER
   DISPOSED OF UXO IN THE SHELL TRENCHES AND HAS NO KNOWLEDGE OF ANY OTHER
   PARTY EVER HAVING DONE SO.  THEREFORE, IF THE STATE HAS EVIDENCE OF UXO
   IN THE SHELL TRENCHES, SHELL REQUESTS THAT THE STATE IMMEDIATELY MAKE
   SUCH EVIDENCE AVAILABLE TO SHELL, THE ARMY, AND EPA.

   COMMENT:

   THE NATURE OF CONTAMINANTS DISPOSED OF IN THE SHELL TRENCHES INDICATES
   THAT BOTH LIGHT AND DENSE NONAQUEOUS PHASE LIQUIDS (LNAPLS AND DNAPLS)
   MAY BE PRESENT BELOW THE TRENCHES (ALTERNATIVE ASSESSMENT DOCUMENT, PAGE
   A-10).  LNAPLS MUST BE FURTHER MONITORED AS PART OF THE DNAPL FIELD
   INVESTIGATION PROGRAM.



   RESPONSE:

   SHELL INVESTIGATED THE POSSIBLE PRESENCE OF LNAPL NEAR THE SHELL
   TRENCHES BY MEASURING ALL EXISTING WELLS IN AUGUST 1989 FOR LNAPL.
   ALTHOUGH NO LNAPL WAS DETECTED IN ANY OF THE WELLS, LNAPLS WILL BE
   ROUTINELY MONITORED BY VISUALLY INSPECTING ALL GROUNDWATER SAMPLES TAKEN
   DURING MONITORING OF THE CONTAINMENT SYSTEM.  IF LNAPLS ARE OBSERVED IN
   SAMPLES, THE THICKNESS OF LNAPL IN THE ASSOCIATED WELL WILL BE MEASURED
   AND THE COMPOSITION ANALYZED.

   COMMENT:

   SHELL STATES IN RESPONSE TO STATE COMMENT 7F (ALTERNATIVES ASSESSMENT
   DOCUMENT, PAGE A-35 THROUGH 36) THAT IT DOES NOT BELIEVE THAT THE TRENCH
   LOCATIONS AND STRUCTURES IN SITE 36-3 ARE WELL DOCUMENTED, SINCE "NO
   DOCUMENTATION OF THE EXACT LOCATION OF THE TRENCHES, NOR EXACT DEPTHS OR
   WIDTHS WAS RECORDED".  THEREFORE, A TRENCH CHARACTERIZATION PROGRAM IS
   NECESSARY AS PART OF THE RI.  SUCH A PROGRAM WILL BE INCLUDED IN THE
   STATE'S CENTRAL STUDY AREA DATA GAP PROPOSAL TO BE PRESENTED TO THE ARMY
   UNDER SEPARATE COVER, AND IS SIMILAR TO THAT PROPOSED BY THE STATE FOR
   CHARACTERIZATION OF THE ARMY SECTION 36 COMPLEX TRENCHES.  THE PROGRAM
   CONSISTS OF TRENCHING, WASTE-FILL SAMPLING, BORINGS COMPLETED BELOW THE
   BOTTOMS OF TRENCHES, AND DOCUMENTATION OF TRENCH CONTENTS.

   RESPONSE:

   A TRENCH CHARACTERIZATION PROGRAM IS NOT NECESSARY FOR THE RI SINCE THE
   CHARACTER OF THE TRENCHES ARE SUFFICIENTLY UNDERSTOOD TO EVALUATE
   ALTERNATIVES FOR THE FS AND ROD.

   COMMENT:

   SOME ORGANIC COMPOUNDS ARE KNOWN TO INTERACT WITH BENTONITIC CLAYS,
   RESULTING IN AN INCREASED PERMEABILITY IN THE CLAY STRUCTURE.  THE
   ORGANIC CONTAMINANTS AND DNAPL PRESENT IN THE ALLUVIAL AQUIFER BENEATH
   THE SITE 36-3 TRENCHES WILL BE ISOLATED FROM SURROUNDING GROUNDWATER,
   THEREBY REMAINING IN CONTACT WITH THE PROPOSED PHYSICAL BARRIER.
   BECAUSE OF THE POTENTIAL FOR INTERACTION BETWEEN THE ORGANIC
   CONTAMINANTS AND BENTONITE SLURRY AND THE RESULTANT IMPACTS ON BARRIER
   WALL INTEGRITY, COMPATIBILITY TESTS SHOULD BE CONDUCTED FOR THE
   DISSOLVED CONTAMINANTS AND DNAPL RELATIVE TO THE CANDIDATE PHYSICAL
   BARRIER MATERIALS.  COMPATIBILITY TESTING SHOULD DEFINITELY BE INCLUDED
   IN THE DECISION DOCUMENT.

   RESPONSE:

   COMPATIBILITY TESTS ARE CURRENTLY BEING DESIGNED AND WILL BE CONDUCTED
   ON GROUNDWATER AND DNAPL SAMPLES THAT CAN BE OBTAINED.  THE SCOPE OF
   THOSE TESTS WILL BE DESCRIBED IN THE PRELIMINARY ENGINEERING PACKAGE.
   FOR THE PURPOSES OF THIS IRA, HOWEVER, IT MAY NOT BE NECESSARY TO
   CONDUCT COMPATIBILITY TESTS BECAUSE ANY INCREASE IN PERMEABILITY IN
   SOIL-BENTONITE SLURRY IS LIKELY TO BE INSIGNIFICANT OVER THE 5 YEAR LIFE
   OF THE IRA.

   SPECIFIC COMMENTS:

   COMMENT:

   PROPOSED DECISION DOCUMENT, SECTION 3.0 - THE OBJECTIVE SHOULD ALSO BE
   TO STOP THE VERTICAL MIGRATION OF CONTAMINANTS.  IN ADDITION, THE
   OBJECTIVES FOR THIS AND ALL OTHER IRA'S SHOULD INCLUDE "REMOVAL OF THE
   SOURCE OF CONTAMINATION WHERE FEASIBLE."



   RESPONSE:

   AS STATED IN SECTION 3.0 OF THE PROPOSED DECISION DOCUMENT, THE VERTICAL
   MIGRATION OF CONTAMINANTS IS INHIBITED BY THE PRESENCE OF AN ELUVIAL
   CLAY UNIT.

   THE OBJECTIVE OF THIS IRA, AS SET FORTH ON PAGE 3-11 OF THE TECHNICAL
   PROGRAM PLAN, IS TO "MITIGATE THE THREAT OF RELEASE" OF CONTAMINATION,
   NOT "STOP" THE MIGRATION OF CONTAMINANTS.  CLEARLY, CONTAINING DNAPLS
   AND CONTAMINANTS WITHIN THE EOLIAN SAND UNIT WILL SIGNIFICANTLY REDUCE
   THE THREAT OF RELEASE OF CONTAMINATION FROM THIS SITE AND THEREFORE
   SATISFIES THE OBJECTIVE OF THIS IRA.

   IF THE STATE BELIEVES THAT THE OBJECTIVE OF THE REMEDIATION OF OTHER
   CONTAMINATION SOURCES IRA SHOULD HAVE INCLUDED "REMOVAL OF THE SOURCE OF
   CONTAMINATION WHERE FEASIBLE," IT SHOULD HAVE RAISED THE ISSUE IN ITS
   COMMENTS ON THE DRAFT FINAL TECHNICAL PROGRAM PLAN.  TO DO SO AT THIS
   POINT IS NOT TIMELY.

   COMMENT:

   PROPOSED DECISION DOCUMENT, PAGE 4 - SHELL STATES THAT " BASED ON
   ESTIMATES OF FLOW AND RECHARGE, LOCAL RECHARGE MAY ACCOUNT FOR A
   SIGNIFICANT PORTION (I.E., UP TO 100 PERCENT) OF GROUNDWATER FLOW
   THROUGH THE TRENCHES."

   DOES THIS STATEMENT REFER TO LOCAL VERTICAL RECHARGE INFILTRATING THE
   TRENCHES IN SITE 36-3, OR IS SHELL STATING THAT THE ALLUVIAL GROUNDWATER
   COMPONENT UPGRADIENT OF THE TRENCHES IS NEGLIGIBLE?  DOES THIS IMPLY
   THAT SHELL'S CONSERVATIVE ESTIMATE OF 2 GALLONS PER MINUTE (GPM) FLOW IN
   THE EOLIAN UNIT IS DERIVED COMPLETELY FROM LOCAL RECHARGE (FINAL
   ALTERNATIVES ASSESSMENT DOCUMENT, PAGE 19)?  THE TEST (SIC) SHOULD BE
   MODIFIED TO CLARIFY THIS ISSUE.

   RESPONSE:

   ALTHOUGH THE QUESTIONS ARE POSED AS IF THE ANSWERS ARE MUTUALLY
   EXCLUSIVE, THE ANSWER TO ALL THE QUESTIONS IS YES.  GROUNDWATER IN THE
   SATURATED EOLIAN UNIT IN THE TRENCH AREA MAY BE DERIVED SOLELY FROM
   RECHARGE IMMEDIATELY SOUTH AND OVER THE TRENCHES; THEREFORE, THE
   ALLUVIAL FLOW FROM THE SOUTH TOWARD THE TRENCHES MAY BE NEGLIGIBLE AND
   THE ESTIMATED 2 GPM MAY BE COMPLETELY DERIVED FROM LOCAL RECHARGE.

   FIGURE 2-5 OF THE FINAL ALTERNATIVES ASSESSMENT SHOWS THAT TO THE
   IMMEDIATE SOUTH OF THE TRENCHES, THE EOLIAN UNIT IS UNSATURATED.  IF THE
   ELUVIAL CLAYS ARE UNSATURATED (WHICH, AS THE TEXT DESCRIBES, MAY BE
   INDICATED BY THE MOIST BUT NOT WET APPEARANCE OF THE CLAY), GROUNDWATER
   IN THE EOLIAN UNIT BENEATH AND NORTH OF THE TRENCHES WOULD BE DERIVED
   FROM LOCAL RECHARGE RATHER THAN ON FLOW FROM THE SOUTH.  THIS HYPOTHESIS
   IS SUPPORTED BY THE INCREASE IN SATURATED THICKNESS IMMEDIATELY UNDER
   THE TRENCHES (FIGURE 2-5), THE LACK OF VEGETATION AND PRESENCE OF
   SURFACE CRACKS OVER THE TRENCHES (WHICH TOGETHER ALLOW PRECIPITATION TO
   INFILTRATE THE SURFACE OF THE GROUND RATHER THAN RUNOFF OR BE
   TRANSPIRED), AND THE DEVELOPMENT OF SHALLOW PONDS IMMEDIATELY SOUTH OF
   THE TRENCHES AFTER STORM EVENTS.

   COMMENT:

   PROPOSED DECISION DOCUMENT, PAGE 4 - SHELL PRESENTS AN ESTIMATED
   VERTICAL HYDRAULIC CONDUCTIVITY OF 1 X (10-6) CM/SEC FOR THE ELUVIAL
   UNIT.  HOWEVER, THIS VALUE (1 X (10-6) CM/SEC) IS GIVEN AS THE ESTIMATED
   HORIZONTAL HYDRAULIC CONDUCTIVITY FOR THE UNIT IN THE SHELL FIELD REPORT
   (PAGE 19); VERTICAL CONDUCTIVITIES ARE ASSUMED TO BE



   ONE-TO-TWO ORDERS OF MAGNITUDE LOWER THAN HORIZONTAL CONDUCTIVITIES.
   PLEASE CORRECT THIS DISCREPANCY.

   RESPONSE:

   BASED ON THE DATA AVAILABLE AND REASONABLE ESTIMATES OF HYDRAULIC
   CONDUCTIVITIES FOR CLAYS, THE VERTICAL ESTIMATE OF HYDRAULIC
   CONDUCTIVITY OF THE ELUVIAL UNIT IS 1 X (10-6) CM/SEC AS SPECIFIED IN
   THE FINAL ALTERNATIVES ASSESSMENT AND PROPOSED DECISION DOCUMENT.

   COMMENT:

   PROPOSED DECISION DOCUMENT, PAGE 9 - SHELL ESTIMATSS THAT THE EXCAVATION
   ALTERNATIVE WILL COST $100 MILLION AND REQUIRE FOUR-TO-FIVE YEARS TO
   COMPLETE.  THE SUPPORTING DATA FOR THESE ESTIMATES SHOULD BE PROVIDED IN
   THE DECISION DOCUMENT, SINCE THESE ESTIMATES ARE THE BASIS FOR THE
   REJECTION OF THE EXCAVATION ALTERNATIVE.

   RESPONSE:

   THE ESTIMATES PROVIDED ARE BASED ON COSTS GENERATED FOR SIMILAR
   ACTIVITIES AT SIMILAR SITES, ADJUSTED FOR SPECIFIC RMA CONDITIONS.  THE
   SUPPORTING DATA FOR THESE ESTIMATES CAN BE MADE AVAILABLE FOR REVIEW AT
   THE MK-ENVIRONMENTAL SERVICES OFFICES IF THE STATE WISHES TO PURSUE THIS
   MATTER FURTHER.

   COMMENT:

   PROPOSED DECISION DOCUMENT, SECTION 6.0 - HOW WILL DNAPL AND
   CONTAMINATED GROUNDWATER ENCOUNTERED DURING CONSTRUCTION OF THE PHYSICAL
   BARRIER BE TREATED AND/OR DISPOSED OF?

   RESPONSE:

   THE EXTENT TO WHICH CONTAMINATED GROUNDWATER AND/OR DNAPLS WILL BE
   ENCOUNTERED, EXTRACTED, AND THEREFORE HANDLED IS DEPENDENT ON THE
   PRECISE CONSTRUCTION TECHNIQUE UTILIZED TO EMPLACE THE CONTAINMENT WALL.
   SEVERAL TECHNIQUES THAT DO NOT REQUIRE REMOVAL OF CONTAMINATED SOILS,
   SEDIMENT, GROUNDWATER, OR DNAPLS ARE CURRENTLY BEING EVALUATED.  THE
   CONSTRUCTION TECHNIQUE THAT IS SELECTED AND ANY HANDLING PROCEDURES
   APPLICABLE TO THAT TECHNIQUE WILL BE OUTLINED IN THE PRELIMINARY
   ENGINEERING PACKAGE FOR THIS IRA.

   COMMENT:

   PROPOSED DECISION DOCUMENT, PAGE 19 - THE FINAL DECISION DOCUMENT WILL
   INCLUDE COMMENTS RECEIVED ON THE PROPOSED DECISION DOCUMENT, NOT THE
   DRAFT FINAL DECISION DOCUMENT.  PLEASE CORRECT THE TEXT.

   RESPONSE:

   THE TEXT HAS BEEN CORRECTED.

   COMMENT:

   FINAL ALTERNATIVES ASSESSMENT DOCUMENT, PAGE 5 - SHELL STATES THAT THE
   TWO DISSIPATION TESTS WITHIN THE ELUVIAL CLAY WERE CONDUCTED IN SAND
   HORIZONS.  WERE BOTH TESTS, WITH RESPECTIVE HYDRAULIC CONDUCTIVITIES OF
   1 X (10-3) CM/SEC AND 6 X (10-6) CM/SEC, ACTUALLY CONDUCTED IN SAND
   INTERVALS?  THIS WAS NOT INDICATED IN THE SHELL FIELD REPORT.  THIS
   INFORMATION IS IMPORTANT TO ASSESS SHELL ESTIMATES OF HYDRAULIC
   CONDUCTIVITY FOR THIS UNIT.



   FIGURE 3-10 OF THE "SHELL FIELD REPORT" SHOWS THE LOCATION OF ALL
   DISSIPATION TESTS THAT REACHED HYDROSTATIC EQUILIBRIUM.  CPT 36-5,
   36-9 AND 36-10 WERE CONDUCTED IN THE ELUVIAL SECTION AND REACHED
   HYDROSTATIC EQUILIBRIUM.  THE TEST CONDUCTED IN 36-5 WAS CONDUCTED IN A
   CLAY; THE CALCULATED HYDRAULIC CONDUCTIVITY IS 6 X (10-6) CM/SEC.  CPTS
   36-9 AND 36-10 WERE CONDUCTED IN SANDS; THEIR HYDRAULIC CONDUCTIVITIES
   ARE APPROXIMATELY 1 X (10-3) CM/SEC.  THE TEXTURES AT SPECIFIC LOCATIONS
   WITHIN CPT BOREHOLES CAN BE ESTIMATED USING FIGURE 2-2 AND THE CPT
   INFORMATION IN APPENDIX A.

   COMMENT:

   FINAL ALTERNATIVES ASSESSMSNT DOCUMENT, PAGE A-28 - THE STATE REQUESTED
   COMPLETION OF AN ALLUVIAL WELL BETWEEN CLUSTER WELLS 36509/36510 AND
   WELL 36063 TO DELINEATE FLOW PATTERNS NORTH OF SITE 36-3.  SHELL STATES
   THAT A WELL HAS BEEN INSTALLED IN THIS LOCATION, AND REFERENCES CHEMICAL
   DATA FROM THE WELL.  HOWEVER, NO FURTHER INFORMATION IS PROVIDED.
   PLEASE PROVIDED THE WELL NUMBER, LOCATION, AND REFERENCED CHEMICAL DATA.

   RESPONSE:

   THE WELL IDENTIFICATION NUMBER IS 36515; IT IS SHOWN ON THE CPT AND WELL
   LOCATION MAP (FIGURE 2-1) ON PAGE 32 OF "RESULTS OF FIELD INVESTIGATIONS
   CONDUCTED IN AUGUST AND SEPTEMBER 1989, SHELL SECTION 36 TRENCHES, ROCKY
   MOUNTAIN ARSENAL".  THE CHEMICAL DATA ARE LOCATED IN APPENDIX B OF THAT REPORT.

   COMMENT:

   FINAL ALTERNATIVES ASSESSMENT DOCUMENT, TABLE 4-3 - THIS TABLE INCLUDES
   INSTALLATION OF 20 MONITORING WELLS AS PART OF THE DNAPL FIELD
   INVESTIGATION, HOWEVER, THIS IS NOT SPECIFICALLY DESCRIBED IN THE
   PROPOSED DECISION DOCUMENT.  BECAUSE IT APPEARS THAT THE DNAPL FIELD
   INVESTIGATION WILL BE CONDUCTED CONCURRENTLY WITH THE SHELL TRENCHES
   IRA, THE PROPOSAL FOR THE DNAPL FIELD PROGRAM MUST BE INCLUDED IN THE
   SHELL SECTION 36 TRENCHES IMPLEMENTATION DOCUMENT OR SUBMITTED TO THE
   PARTIES FOR COMMENT PRIOR TO ANY FIELD WORK TO BE CONDUCTED PRIOR TO
   DISTRIBUTION OF THE IMPLEMENTATION DOCUMENT.

   RESPONSE:

   A PRELIMINARY ENGINEERING PACKAGE WILL BE PROVIDED TO THE ORGANIZATIONS
   AND STATE PRIOR TO COMPLETION OF ENGINEERING DESIGN AND THE ISSUANCE OF
   THE DRAFT FINAL IMPLEMENTATION PLAN.  THE PRELIMINARY ENGINEERING
   PACKAGE WILL PRESENT THE CONCEPTUAL ENGINEERING DESIGN FOR ALL ASPECTS
   OF THE PREFERRED ALTERNATIVE.  THIS INCLUDES SUCH DETAILS AS THE
   PROPOSED FIELD INVESTIGATION OF DNAPLS THAT MAY OCCUR DOWNGRADIENT OF
   THE CONTAINMENT WALL.


